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Executive Summary

This report documents the findings of the November 2007-January 2008 field investigation
and summarizes the results of the supplemental remedial investigation (RI) performed for
the Tulsa Fuel and Manufacturing (TFM) Superfund Site in Collinsville, Oklahoma, in Tulsa
County. CH2M HILL conducted the supplemental field investigation for the U.S.
Environmental Protection Agency (EPA) Region 6, under Remedial Action Contract No.

EP-W-06-021, EPA Task Order No. 0030-RIRI-06FP.

The objectives of the supplemental field investigation were: 1) to obtain sufficient data to
evaluate the potential soil contamination of offsite residential properties resulting from the
use of smelter waste as fill material and 2) to evaluate the potential soil contamination of the
area surrounding the site resulting from the release and dispersion of airborne particulates
during the operation of the smelters. This report also summarizes the findings of previous
investigations to provide a comprehensive source of site data for use in planning site-

response actions as needed.

Field activities were conducted by CH2M HILL from November 6, 2007 to January 8, 2008 to
accomplish the objectives of the supplemental remedial investigation. Field investigation

activities were performed in accordance with the approved Field Investigation Work Plan

(CH2M HILL, 2007a) and included the following;:
e Developing an air dispersion model to guide in the selection of soil sample locations

e Obtaining signed access agreements to permit CH2M HILL onto residential properties

to collect soil samples

e Collecting and analyzing 10 native composite surface soil samples for laboratory
analysis of site-specific total analyte list (TAL) metals (arsenic, lead, cadmium, and zinc)
to assess airborne dispersion of site contaminants during operation of the smelter at the

site
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e Collecting and analyzing 1,122 native composite surface soil samples for laboratory
analysis of site-specific TAL metals (arsenic, lead, cadmium, and zinc) to assess the

extent of usage of site smelter waste as fill material for offsite properties

e Collecting quality assurance/quality control (QA/QC) samples (field duplicates [FD],
matrix spikes [MS] and matrix spike duplicates [MSD], and equipment rinsate blanks
[ERB]) as specified in the existing field sampling plan (FSP)

e Documenting all field activities

¢ Managing of investigation-derived waste (IDW)
e Validating laboratory data

e DPreparing a supplemental RI report

The air dispersion model indicated that the air dispersion composite samples should be
collected from undisturbed areas that are north-northeast and south-southwest of the site.
The residential sample locations where signed access agreements were obtained were
intended to cover a 1.5-mile radial area of the site. CH2M HILL personnel obtained 184
signed access agreements from November 12 to November 17, 2007, and an additional 21
signed access agreements during the field sampling event. The locations of the signed access
agreements were then submitted to the EPA for approval prior to the initiation of field work

at the proposed sampling locations.

A total of 201 residential properties and 10 undisturbed air dispersion locations were
sampled for site-specific TAL metals (arsenic, cadmium, lead, and zinc) during the field
sampling event that began on November 26, 2007, and ended on January 8, 2008. Based on
laboratory analysis of the 1,132 composite samples collected from the 201 residential
properties and 10 undisturbed air dispersion locations, only 10 residential properties
contained metal concentrations that exceeded the Oklahoma Department of Environmental
Quality (ODEQ) residential preliminary remedial goals (PRGs). A total of 18 metal

exceedances were identified at the 10 residential properties (Table ES-1).
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EXECUTIVE SUMMARY

TABLE ES-1

Metal Concentrations that Exceed ODEQ Residential PRGs
Supplemental Rl Report: Tulsa Fuel and Manufacturing, Collinsville, OK

UTM Coordinates

Sample ID Depth Concentration
Number Northing Easting Station Location ID (inches) Analyte (mg/kQg)
MF2HW7 4027373 245045 TFMO003-BY-0006 0-6 LEAD 579
MF2J58 4028385 245233 TFM014-BY-0006 0-6 LEAD 509
MF2J3J5 4027039 244841 TFMO029-FY-0612 6-12 ARSENIC 91.9
MF2JJ35 4027039 244841 TFM029-FY-0612 6-12 LEAD 1430
MF2HX7 4027561 244525 TFMO032-OT-0006 0-6 CADMIUM 78.2
MF2HX7 4027561 244525 TFM032-OT-0006 0-6 LEAD 1400
MF2HY1 4027561 244525 TFM032-0OT-0612 0-6 LEAD 599
MF2KQ7 244766 4027890 TFMO085-FY-0612 6-12 LEAD 586
MF2KZ9 4024976 243944 TFMO096-SY-0612 6-12 LEAD 558
MF2L02 4024965 243845 TFMO097-FY-0006 0-6 LEAD 537
MF2LB6 4028975 244356 TFM115-BY-0006 0-6 ARSENIC 53.4
MF2MG9 4028667 245041 TFM175-FY-0006 0-6 LEAD 722
MF2JQ3 4026488 245040 TFM204-BY-0006 0-6 ARSENIC 114
MF2JQ3 4026488 245040 TFM204-BY-0006 0-6 LEAD 1500
MF2JW8 4026488 245040 TFM204-BY-0612 6-12 ARSENIC 45.8
MF2JW8 4026488 245040 TFM204-BY-0612 6-12 LEAD 630
MF2JX0 4026505 245048 TFM204-FY-0006 0-6 ARSENIC 41.5
MF2JX0 4026505 245048 TFM204-FY-0006 0-6 LEAD 1410

ODEQ residential PRGs: arsenic = 37 milligrams/kilograms (mg/kg), cadmium = 75 mg/kg, lead = 500 mg/kg, zinc = 23,000

mg/kg

The data collected for the supplemental RI for the TFM Superfund Site indicates that only a

few offsite residential properties potentially have been impacted by site contamination and

that no undisturbed air dispersion locations appears to be impacted by the release and

dispersion of airborne particulates from the operating smelter in the area surrounding the

site. Of the 10 residential properties impacted, two of the residential properties coincided

with the observation of waste material at the property. The possible origin of contamination

at the remaining eight residential properties cannot be definitively determined; however, it

is likely that the origin can be attributed to historical placement of smelter waste material in
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the older sections of Collinsville. Laboratory data indicates that the distribution of impacted

offsite residential properties is random and that there is no discernable pattern or trend.

Viii TFM Final Report.doc



Contents

EX@CULIVE SUMMATY ...coiiinrinriniiiiiiiiiininsinininiiiiiissississinissisissssssssesssssssssssssessessssssssssssssssesses v
COMNEENLS...couvieiiiiiininsiiiintiitetrsttsstesasstsssssssesessstsssesesssssssesasssssssssssessssssessessssstsssesstestossssssesssssssssesssss ix
ACTONYIN LISt uueneriereeintnieeinintceinticeineseesnstssessisssssessssssesssssssssssssssssssssssssssssssssssssssssssssssssnens xiii
INEFOAUCHION c.cvnviriritrtninintitititetntntststsstssssssssesessstsssssssstssssssssssssssstsssssssssssssssssssssanes 1-1
1.1 Site Background ...........ccccooiiiiiiiiiiiiiiiiiii e 1-1
111 Site DeSCription ......ccccciviiiiiiiiiiiiiiiiiiiineeeece e 1-1

1.1.2 Site HiStOTY ..o 1-5

1.2 Previous Investigations...........ccccoeiiiiiiiiiiiiiiiiic 1-6
1.2.1 OSDH 1992 Preliminary Assessment............ccccceeueuiinirieiiininiceeniiiiiecnnas 1-6

1.2.2 ODEQ 1994 Site InSpection..........ccccccviiiiiiiiiniiiiiiiiiiiiicicccecc 1-7

1.2.3  EPA 1999 Removal ASSESSIMENLt.......c.cceeveriieieieiieieieeieeieneeeeeeneeeeeenaesseennens 1-8

1.24 ATSDR 2000 Public Health Assessment...........cccecveeiieieriiniecienieeieieeeenens 1-8

1.2.5 ODEQ 2007 Remedial Investigation............c.ccccccvvvuiiiininiiiiniiiiiiicnes 1-9

1.3 Project Scope and Objectives...........ccocociiiiiiiiiiiiniiiii e 1-11
1.4 RepPOrt OVEIVIEW ...c.ccuiuiiiiiiiiiiiiiiieee s 1-11
Data Collection ACHVILIES .....ccecrrurrrierersunsssssunssssssesnnesssssssasessssassasssssssees 2-1
2.1 Data Quality ODbJectiVes ..o 2-1
Step 1: State the ProbIem ... 2-1

Step 2: 1dentify the DECISION ......c.eiiiiiiiiieee e 2-1

Step 3: Identify Inputs to the DECISION .......cccvveiiciiiiiie e 2-2

Step 4: Define the Boundaries of the StUY ..........cccccvviiiiiiiiecic e 2-2

Step 5: Develop DeCISION RUIES .......cccciiiiiiiice e 2-3

Step 6: Specify Limits 0n DECISION EFTOrS.......cccvcviriereresiesieeeesiesese e esaeseeseesee e snens 2-3

Step 7: Optimize the DESIGN ...vcvvcieeie et 2-4

2.2 Pre-Sampling ACHVITIES .......ccoiviiiiiiiiiiieiiiiiecireec e 2-4
221  Air Dispersion Modeling ... 2-4

222 AcCCess AGTEEMENtS.......cceviiiiiiiiiiiiiiieicc s 2-11

2.3 Field Investigation ACtiVities..........cccooeviiviniiiiniiiiiiiiiiccee 2-17
23.1 Residential Soil SAMPLNG .......ccoveviiiiiiiiiiiiiiiccen 2-17
Sampling of Residential Properties. ... 2-17

Sample Location COOMAINALES........c.eoviiiiiiiieeieie et 2-19

Sample Location Photographs .........coecieiiiieiiee s 2-19

SaMPIe DOCUMENTATION.....c.iitiiiiiieiiie ettt see s 2-19

SAMPIE ANGIYSIS ... 2-19

Field Quality Control Sample Collection and Analysis..........ccccccvvevveveienciicieinieannns 2-23

2.3.2  Air Dispersion SAampling ........cccoccceeveeirinneinnneceneeeereeeeeeseeeeeeenes 2-23

F: 1] o] (= O] 1 [-Tox 1 o] PSSP 2-23

Sample Location COOTAINALES.........cevveieieeieseee et 2-24

Sample Location Photographs ........c.cveeiiiiieiicesrce e 2-24

Sample DOCUMENTALION.......c.iiiiiirieiee et 2-25

SAMPIE ANGLYSIS ..ot 2-25

Field Quality Control Sample Collection and AnalysiS..........cccoovireniieiennicnersenens 2-25

TFM FINAL REPORT.DOC ix



RESPONSE ACTION CONTRACT - TULSA FUEL AND MANUFACTURING SUPERFUND SITE, VERSION 1.1

2.4 Management of Investigation-Derived Wastes............ccccccevriiiinciinnninnnnnnn. 2-25
2.5 Data Validation ACHVIHIES .....ccueoveieiiiriierieriesieteeeeeesesese ettt 2-26
Physical Characteristics of the Site..........nivnirncsncnncnnininisiisnnesiessiesseeescanes 3-1
3.1 Topography and Surface Water Features ............cccoccccoiviviiiinniiinnciiincccnn 3-1
3.2 SO0ILS ettt b ettt h e bbbt et e et eae e 3-5
3.3 Geology and Hydrogeology ..........cccccoviiiiiiiiiiiiiiiiiiiiiciiciiecceccsseees 3-6
3.4 MeteOrOlOZY ...c.ouoiiiiiiiiiiiiii s 3-6
3.5 Demography and Land Use...........ccccccoviiiiiiiniiiiiiiiiicccccceces 3-7
3.6 Ecological Conditions .........ccciiiiiiiiiiiiiiiiiiiiiciiccecc e 3-8
Nature and Extent of Contamination ........cccccececeeeenensensensessessissssnssssssssssessssssssssssssssssess 4-1
4.1 Identification of CONtaMINANTS......cc.ecueririeiririerieieieeeeee e 4-1
AT ATSEIUIC ittt ettt st sttt 4-2
Residential Soil Sampling (0—6 INCRES) ......cvciiiiiiiiic s 4-2

Residential Soil Sampling (6—12 INChES) .......coviiiiiiiiicie s 4-3

Air Dispersion Soil Sampling (0—3 INCNES) ........ceiviiiiiiiiiiii e 4-7

4.1.2  CadMIUIN c..oiiiiieiiiieieeeee ettt ettt st et e se et eseeseensesseensensesnnens 4-7
Residential Soil Sampling (0—6 INCRES) .....coviiiiiiiiieee e 4-7

Residential Soil Sampling (6—12 INCNES) .......ccoiiiiiiiiiiece e 4-8

Air Dispersion Soil Sampling (0=3 INCHES) .....cccecviveiiiice e 4-8

T G N 1= Y OSSPSR 4-3
Residential Soil Sampling (0—6 INChES) ......cveieiiiiiice e 4-3

Residential Soil Sampling (6—12 INCNES) .......ccceiviiiieiieeiercre e 4-4

Air Dispersion Soil Sampling (0-3 iNCRES) ......ccovviiiiiiise 4-7

LA ZINIC ettt sttt ettt ettt ettt ne ettt nee 4-7
Residential Soil Sampling (0—6 INChES) ....vcvveiereieiece e 4-7

Residential Soil Sampling (6—12 INChES) .......coviiiiiiiiiiie s 4-7

Air Dispersion Soil Sampling (0—3 INCNES) ........ceiviiiiiiiiiiii e 4-8

4.2 Distribution of CONtamMiNaNtS.........ceceeererierierieieieeresesereeeeee ettt 4-8
Contaminant Fate and Transport ... 5-1
5.1 Physical and Chemical Nature of Contaminants.............cccccccveeiiciinciinnicnnne. 5-1
B5.LT  ATSEIIC ettt sttt ettt st 5-2

512 CadmMUIN c..coviiiiiiiiiiieieieeei ettt ettt ettt nae e 5-2

513 LA ettt ettt 5-3

5.2 Potential Routes of Migration and Exposure Pathways .............ccccocociinnninne. 5-3
5.2 1 ATSEIIC .ttt sttt 5-3

ST A @ Ve ' 3} 15 0 o OSSP 5-3

5.2.3 LA cuiiuieiieiiieeeeee ettt r et naeneens 5-4
Summary and Conclusions........cciniineiniininenieniecc. 6-1
6.1 Residential S0il SaMPIINg.........ccccovviiiiiiiiiiiiiiiii 6-1
6.1.1 Properties with Metal Exceedances and Smelter Waste Material ............ 6-1

6.1.2 Properties with Metal Exceedances Only ...........ccccccoeivniiiiiicininnnne. 6-2

6.2 Air Dispersion Sampling ...........cccocoiiiiiiiiiiiiiniiiiice 6-2
6.3 SUMIMALION ..ottt ettt st eb e e bt e s bt e sbeesatesateeabeebeenseenns 6-3
L ) (3 Lo N 7-1

TFM Final Report.doc



CONTENTS

Tables

ES-1  Metal Concentrations that Exceed ODEQ Residential PRGs
3-1 Visible Smelter Waste Material

4-1 Exceedances for Arsenic Soil Samples (0-6 inches)

4-2  Exceedances for Arsenic Soil Samples (6-12 inches)

4-3  Exceedances for Cadmium Soil Samples (0-6 inches)

4-4 Exceedances for Cadmium Soil Samples (6-12 inches)

4-5 Exceedances for Lead Soil Samples (0-6 inches)

4-6 Exceedances for Lead Soil Samples (6-12 inches)

4-7  Exceedances for Zinc Soil Samples (0-6 inches)

4-8 Exceedances for Zinc Soil Samples (6-12 inches)

Figures

1-1 Site Location Map

2-1  Location of Sources

2-2 Modeled Air Deposition Distribution

2-3 Access Agreement Form

2-4  Signed Access Agreements Locations and TFMs

2-5  Field Sampling Data Log Sheet

3-1  Site Topography and Aerial Photograph

4-1 Arsenic Concentration Map

4-2 Cadmium Concentration Map

4-3 Lead Concentration Map

4-4 Zinc Concentration Map

4-5 TFM Metal Exceedances

Appendices

A Air Dispersion Modeling Results

B Offsite Sampling Properties and Addresses (provided on CD)
C Photographic Record (provided on CD)

D Field Sampling Data Log Sheets and Daily Field Activity Reports (provided on CD)
E Investigation Derived Waste Inventory

F Data Validation Summary and Analytical Data (provided on CD)

TFM FINAL REPORT.DOC

Xi



(This page intentionally left blank)



Acronym List

ATSDR Agency for Toxic Substances and Disease Registry

BERA baseline ecological risk assessment

bgs below ground surface

BHHRA baseline human health risk assessment

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
of 1980

CLP contract laboratory program

COC constituent of concern

CRQL contract-required quantitation limit

DOT Department of Transportation

DQO data quality objectives

EPA U.S. Environmental Protection Agency

ERB equipment rinsate blanks

ESAT environmental service assistance team

FD field duplicates

FS feasibility study

FSP field sampling plan

ft foot or feet

GPS global positioning system

gpm gallons per minute

g/s grams/second

IDW investigation-derived waste

Koc high organic carbon partitioning coefficient

MDL method detection limit

mg/kg milligram per kilogram

mph miles per hour

msl mean sea level

MS matrix spike

MSD matrix spike duplicate

MSSL medium-specific screening level

NPL National Priorities List

ODEQ Oklahoma Department of Environmental Quality

OSDH Oklahoma State Department of Health

TFM FINAL REPORT.DOC Xiii



RESPONSE ACTION CONTRACT - TULSA FUEL AND MANUFACTURING SUPERFUND SITE, VERSION 1.1

PA preliminary assessment

PM particulate matter

PRGs preliminary remedial goals

ppm parts per million

QA/QC quality assurance/quality control

QAPP quality assurance project plan

RI remedial investigation

ROD record of decision

SARA Superfund Amendments and Reauthorization Act of 1986
SI site inspection

SOP standard operating procedure

START superfund technical assistance response team
TAL total analyte list

TCLP toxicity characteristic leaching procedure
TFM Tulsa Fuel and Manufacturing

TR traffic report

UTM universal transverse Mercator

Xiv

TFM Final Report.doc



Section 1
Introduction




(This page intentionally left blank)



SECTION 1

Introduction

The remedial investigation/feasibility study (RI/FS) is a process by which the nature and
extent of risks posed by a hazardous waste site are quantified and potential remedial
options are evaluated sufficient to support an informed risk management decision
regarding remedial action for a site. The Oklahoma Department of Environmental Quality
(ODEQ) completed an RI for the Tulsa Fuel and Manufacturing (TFM) Superfund Site, as
documented in the RI report completed in August 2007 (Burns & McDonnell, 2007). ODEQ
used the results of the RI to complete a baseline human health risk assessment (BHHRA)
and a baseline ecological risk assessment (BERA). The RI report identified the need to collect
additional data from offsite properties around the site to assess: 1) the extent of the offsite
use of site waste as fill material, and 2) the potential for soil contamination due to the aerial
dispersion of site contaminants from past site smelter activities. The U.S. Environmental
Protection Agency (EPA) conducted this supplemental RI to address these data needs. EPA
Region 6 tasked CH2M HILL with the supplemental RI, under Remedial Action Contract
No. EP-W-06-021, EPA Task Order 0030-RIRI-06FP.

This introductory section provides a brief review of the site’s background, a summary of
previous site investigations, a concise breakdown of the scope of work and project

objectives, and a description of the additional contents of this supplemental RI report.

1.1 Site Background

This section provides a description of the site and a summary of the site history. Figure 1-1
provides a map of the site’s location. Additional background information about the site,

including the regulatory history of the site, is in the RI Report (Burns & McDonnell, 2007).

1.1.1 Site Description

The TFM site is about 1.3 miles south of downtown Collinsville, Oklahoma, in Tulsa
County. The site is bordered on the east by “Old” U.S. Highway 169 and by the right of way
of the Atchinson Topeka and Santa Fe railroad, on the south by a former strip mine

impoundment, on the west by agricultural properties, and on the north by the Faith

TFM FINAL REPORT.DOC 1-1
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SECTION 1 — OBINTRODUCTION

Assembly Church. The site covers approximately 60 acres of land comprised of native

grasses, open pastures, and wooded areas. A locked, chain-link fence surrounds the main
entrance to the site, which is located off of N. 119t E. Ave., immediately south of the Faith
Assembly Church. Although the site has a locked and gated entrance, the chain-link fence

does not enclose the entire site. Visual evidence of trespassing on the site is apparent.

1.1.2 Site History

The site originated as a zinc-smelting and lead-roasting facility in 1914. It was in operation
from 1914 through 1925 and helped meet the demand for zinc production during World
War I. The smelting operation used nine furnaces, a mechanical kiln, condensers, an onsite
laboratory, and a smokestack. A two-million gallon capacity reservoir was used with the
condenser room during smelting operations (Burns & McDonnell, 2007). Although a
majority of the site’s structures have been demolished, many foundational supports and

footings remain.

During operation, large amounts of ore were stored onsite, northeast of the operational area,
according to historical documents. Portions of the site currently are covered with smelter
waste, consisting of broken retorts and condensers, slag, building debris, ash, bricks, and
other materials associated with smelting operations. An estimated 200,000 cubic yards of

smelter waste remains onsite (ODEQ, 2007).

A residential property occupied the site from 1935 until February 2002, when a fire
destroyed it. A single water well associated with the residence is still located onsite, but is
no longer in use. No other residential structures are located onsite; however, a garage and a

few storage sheds remain adjacent to the former residence (Burns & McDonnell, 2007).

The zinc-smelting and lead-roasting facility ceased operations in the late 1920s and the site
has since remained relatively dormant. A local newspaper article from 1936 indicates that
the only other known activity associated with the site was the temporary placement of a
rock crusher onsite, which was used to manufacture road base for local area roads

(Burns & McDonnell, 2007).
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1.2 Previous Investigations

This section briefly identifies the scope, findings, and conclusions of previous investigations
conducted at the site. A comprehensive explanation of each of the following investigations
is provided in the final investigation report for each investigation. Previous investigations of
the site include a preliminary assessment (PA) in 1992 by the former Oklahoma State
Department of Health (OSDH), now known as ODEQ); a site inspection (SI) by ODEQ in
1994; an EPA removal assessment in 1999; a public health assessment by the Agency for
Toxic Substances and Disease Registry (ATSDR) in 2000; and an RI by ODEQ in 2007.

1.2.1 OSDH 1992 Preliminary Assessment
In 1992, OSDH conducted a PA of the site, which at the time was identified as the Acme

Brick Strip Mine. The PA was designed to determine if the waste associated with the site
posed any threat to public health or the environment, and to collect sufficient information to
support a decision regarding the need for further action under the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and
Superfund Amendments and Reauthorization Act of 1986 (SARA). Field work associated
with the PA included a review of historical documents, an interview with existing property

owners, and an onsite visit (Burns & McDonnell, 2007).

No environmental media samples were collected or submitted for analysis during this
investigation. Based on the observations made during the onsite visit, assessments were
made for groundwater, surface water, soil, and air (OSDA, 1992) and included the

following findings:

e Because of the large amount of onsite smelter residue and waste and the unknown depth

of the waste, groundwater in the vicinity of the site may have been impacted.

e Surface water has the potential for contamination because of the high potential for

runoff onsite and offsite.

¢ Onsite soil contamination appears widespread, and human exposure to contaminated

soil exists.

e Because site operations involved smelting at a time when emission standards did not

exist, suspended particles may have been deposited on to areas surrounding the site.
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¢ Onsite waste is evident at the ground surface (i.e., lack of vegetation or other cover).

Results of the PA were presented in the Preliminary Assessment Report for Acme Brick Strip

Mines — Collinsville, Oklahoma (OSDH, 1992).

1.2.2 ODEQ 1994 Site Inspection
In 1994, ODEQ conducted an SI of the site. The SI was designed to characterize and evaluate

the potential risks associated with possible hazardous substances and to determine whether
or not ODEQ should: conduct an expanded SI; propose that the site be placed on the
National Priorities List (NPL); propose that the site be assigned a “no further remedial
action planned” status; or to refer the site to the EPA emergency response branch for
immediate action (Burns & McDonnell, 2007). Field work associated with the SI included:
interviewing onsite residents; collecting onsite surface soil, surface water, sediment, waste,
and groundwater samples for TAL metals; and collecting background surface soil, surface

water, sediment, and groundwater samples.

The aforementioned environmental media were sampled and submitted for analysis during
the investigation. Based on the observations made from laboratory data, the following
assessments were made for groundwater, surface water, surface soil, sediment and waste

piles at the site (ODEQ, 1994):

e Results from the onsite groundwater well sampled by ODEQ indicate that TAL metals
were below state drinking water standards. Because no metals exceeded drinking water

standards, the groundwater migration pathway was not evaluated during the SI.

e Results from the surface water samples indicate that none of the TAL metals exceed raw
water values for public and private water supplies listed in the Oklahoma Water Quality
Standards; however, barium and cadmium exceeded the primary drinking water
standards, and aluminum, iron, and manganese exceeded the recommended secondary

water standards for Oklahoma.

e Results from the sediment samples indicate that antimony, arsenic, cadmium, copper,
lead, mercury, silver, and zinc all had detections more than three times that of the SI

background sample.
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e Results from the surface soil samples indicate that arsenic, cadmium, copper, lead, and

zinc all had detections more than three times that of the SI background sample.

¢ Results from the waste pile samples indicate that arsenic, cadmium, cobalt, copper, iron,
lead, manganese, nickel, silver, and sodium all had detections more than three times that
of the SI background sample. Elevated concentrations of arsenic, cadmium, and lead
also indicated that these three metals would fail the toxicity characteristic leaching

procedure (TCLP) test.

Results of the SI were presented in the Site Inspection Report for Tulsa Fuel and Manufacturing
(ODEQ, 1994).

1.2.3 EPA 1999 Removal Assessment
In 1999, the EPA, Superfund Technical Assistance Response Team (START), conducted a

removal assessment of the site. The removal assessment was designed to determine the
extent of onsite contamination. Field work associated with the removal assessment included
a site records review, the construction of a site location map, the collection of additional

media samples, an aerial survey of the site, and an estimate of the volume of waste onsite.

Environmental media samples were collected and submitted for analysis throughout the
duration of the removal assessment. Based on an analysis of the laboratory data, the

following conclusions were made (EPA, 1999):

e Based on how deep the waste material was buried beneath the ground surface, the
report concluded that an estimated 29,588 cubic yards of waste exists at the site, and that
the total surface area of the site impacted by lead concentration exceeding 500 parts per

million (ppm) was 41.3 acres.

Results of the removal assessment were presented in the Removal Assessment Report for Tulsa

Fuel and Manufacturing (EPA, 1999).

1.2.4 ATSDR 2000 Public Health Assessment
In 2000, the ATSDR conducted a public health assessment for the site to determine if any

adverse health effects were possible because of onsite waste material. The ATSDR reviewed
the historical sampling data and used the data to make the following determination

(ATSDR, 2000):
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e ATSDR concluded that the site currently does not pose an apparent health hazard to the
public because of the public’s limited exposure to onsite soils, sediment, and surface
water at the site. Results also concluded that frequent, long-term exposure to onsite soil

could create a health concern.

e ATSDR did not make an evaluation of the health implications of any offsite

contamination because of the limited amount of data.

e ATSDR made the following recommendations: restrict access to the site; assess the
extent of the offsite contamination caused by the site; conduct remediation efforts for
any future residential exposure; and perform blood-lead tests as a precautionary

measure for any young children in the area.

Results of the public health assessment were presented in the Public Health Assessment for

Tulsa Fuel and Manufacturing, Collinsville, Tulsa County, Oklahoma (ATSDR, 2000).

1.25 ODEQ 2007 Remedial Investigation
In 2005 to 2006, ODEQ), with the assistance of state contractor Burns & McDonnell,

conducted an RI of the site. The RI was designed to characterize potential source areas and
to evaluate the nature and extent of potential contaminants that would serve as a basis for
producing a risk assessment for the site. Field work associated with the RI included the
following sampling activities: collecting onsite surface and subsurface soil and waste
samples, collecting a limited number of offsite surface soil samples, and collecting onsite
surface water, sediment, ground water, vegetation, and air samples to evaluate current

conditions for the site.

The aforementioned environmental media were sampled and submitted for analysis
throughout the duration of the RI. Based on the observation made from the laboratory data,

the following conclusions were made (Burns & McDonnell, 2007):

e Onsite surface soil samples indicate that one or more metals were detected above
background levels, and that a majority of the site exhibited soil concentrations that
exceeded ODEQ residential preliminary remedial goals (PRGs) in the 0 to 0.5 foot (ft)

below ground surface (bgs) interval.
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Onsite subsurface soil samples indicate that one or more metals were detected above
background levels. The RI report stated that the precise vertical extent of metal
concentrations could not be accurately ascertained because of the high variation of the

vertical extent of metal concentrations across the site.

Waste material was generally first encountered between 0-to-1.0 ft bgs; however, waste
was observed as deep as 7 ft bgs. The waste material varied in thickness between 2 to 3
ft. Waste material samples collected at these depth intervals indicated that the samples

failed the TCLP test and would therefore be classified as hazardous.

Offsite soil samples indicated that several residential properties adjacent to the site
exhibited metal concentrations exceeding the residential soil screening level. Smelter

waste material was also observed at some of these residential properties.

Surface water and sediment samples for onsite and offsite areas indicate that samples

exhibited elevated metal concentrations.

Groundwater samples indicate that elevated metal concentrations were observed in only
one of the eight monitoring wells sampled (that is, MW04 exceeded the screening level
for cadmium). Because the groundwater lacked elevated metal concentrations, the RI

report concluded that metals had limited impact on the groundwater beneath the site.

Vegetation samples (i.e., blackberries) collected from onsite and offsite locations
indicated elevated metal concentrations; however, since washed blackberries indicated a
reduction of overall metal concentrations, it was determined that the blackberry
contamination resulted from air dispersion of dust particles rather than from plant

uptake.

Air monitoring samples indicated that upwind and downwind samples were similar. The

results indicated the TFM site is not a source of airborne contamination to offsite locations.

With the additional data, ODEQ, with the assistance of Burns & McDonnell, prepared a
BHHRA and BERA for the TFM site.

Results of the RI were presented in the Remedial Investigation Report for Tulsa Fuel and

Manufacturing (Burns & McDonnell, 2007).

1-10
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1.3 Project Scope and Objectives

The supplemental RI consisted of sampling activities to assess the potential for offsite soil
contamination resulting from: 1) the physical transport and placement of site waste as fill
material at offsite locations and 2) the dispersion of airborne constituents during the
operation of the smelters at the site. The sampling activities primarily included collecting
shallow surface soil samples from offsite locations within approximately 2-mile of the site.
The samples were collected from residential, rural, and agricultural properties

(CH2M HILL, 2007a).

The objective of this investigation was to obtain data supplemental to the ODEQ 2007 RI
report. The supplemental data was used to assess the potential contamination of soils on
offsite properties. The field activities required to support these objectives included the

following activities:

e Collecting and analyzing 1,122 native composite surface soil samples to assess the extent

of the usage of site smelter waste as fill material for offsite properties.

e Collecting and analyzing 10 native composite surface soil samples to assess the airborne

dispersion of site contaminants during operation of the smelter at the site.

1.4 Report Overview

Section 2 of this report provides a detailed description of the data collection activities. This
section includes a breakdown of the data quality objectives, an explanation of pre-sampling
activities, a description of field activities and field procedures followed during the collection
of soil samples, a summary of the management of investigation-derived waste (IDW), and a
description of data validation activities. Section 3 discusses the physical characteristics of
the site and the surrounding investigation area. This section includes a brief description of
the topography and surface water features, soils, geology and hydrogeology, meteorology,
demography and land use, and ecological conditions associated with the site and
surrounding investigation area. Section 4 discusses the nature and extent of contaminants
based on the results obtained from the data collected during field activities for the
supplemental RI. This section identifies the contaminants and discusses the distribution of

the contaminants in the vicinity of the site. Section 5 discusses the contaminant’s fate and
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ability to be transported between environmental media. This section identifies the physical
and chemical nature of the contaminants, identifies potential migrations routes that
contaminants may take, and identifies potential contaminant exposure pathways. Section 6
provides a summary of the report and the conclusions of the supplemental RI. Section 7 list

the references cited in this report.
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SECTION 2

Data Collection Activities

This section describes the objectives and procedures for the field activities associated with
the supplemental RI. It also reviews the RI's data quality objectives (DQOs); addresses the
various pre-sampling activities; describes the field work performed at the site; summarizes

the management of the IDW; and identifies the data validation activities.

2.1 Data Quality Objectives

DQOs help ensure that that the project data collected during the field investigation will be
of sufficient and adequate quality for their intended use. Project DQOs were developed
following the seven-step process described in the EPA QA /G4 guidance (EPA, 2006) and

are detailed below.

Step 1: State the Problem
Historical operation of the smelter may have distributed heavy metals into the surrounding
surface soil by means of aerial deposition. Additionally, residents may have inadvertently

distributed smelter waste when the material was used as fill, road base, or other uses.

Step 2: Identify the Decision

The goal of this project is to supplement the data collected in previous investigations to
further characterize the extent of metals contamination in offsite soil and to support the
development of a record of decision (ROD). To successfully complete these goals, several

questions need to be answered:

e Are arsenic, cadmium, lead, or zinc present in soils surrounding the site a result of aerial

deposition or a result of offsite transport and use of smelter waste?

¢ Do concentrations of the previously mentioned metals exceed background concentration

values?

e Do concentrations of those metals exceed ODEQ residential PRGs, and therefore

potentially pose risk to human health or the environment?
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Step 3: Identify Inputs to the Decision

Inputs used to make the decisions include:

e Historical information and data obtained from previous investigations provided data

regarding the site and helped focus the sampling and analysis plan.

e New analytical results for soil samples were obtained during this project to assess the

extent of metals contamination.

¢ Results from an AERMOD dispersion model of this report were used to select sampling

locations to assess aerial dispersion (Section 2.2.1).

e Analytical data from soil samples were compared to background metal concentrations to

assess if contamination exists.

e Analytical data from soil samples were compared to ODEQ residential PRGs to assess
whether escalated metal concentrations pose a potential risk to human health and/or the

environment.

Step 4: Define the Boundaries of the Study

Section 1 of this report describes the geographical boundaries of the site. Sampling activities
occurred within a 2-mile radius of the site in a manner consistent with the previous
sampling investigations ODEQ conducted. Only soil samples were collected during this

investigation.

Aerial dispersion sampling included the collection and analysis of surface soil samples
collected at increasing distances from the site, along radii from the site, were based on the
AERMOD dispersion model. Whenever possible, sample locations were positioned in areas
likely to be undisturbed (such as old residential properties or pasture areas). Because aerial
deposits would be expected to be located primarily at or near the surface, soil samples were
collected from a depth interval of 0-to-3-inches bgs to evaluate the air dispersion of metal

particulates.

Samples were analyzed for four TAL metals arsenic, cadmium, lead, and zinc. All analytical
data were obtained using EPA-approved methods that provided detection limits below the

EPA Region 6 medium-specific screening levels (MSSLs). The environmental services
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assistance team (ESAT), an independent contractor overseen by the EPA, validated
analytical data for quality in accordance with EPA’s National Functional Guidelines for

Inorganic Data Review.

Step 5: Develop Decision Rules

If a sample exhibited metal concentrations exceeding its respective background levels, its
location was recorded as potentially contaminated. If a sample exhibited metal
concentrations exceeding its respective MSSL, its location was recorded as potentially

contaminated at levels that could pose a risk to human health or the environment.

Step 6: Specify Limits on Decision Errors

Random and/or systematic errors could have been introduced during sample collection,
handling, storage, analysis, data reduction, and data reporting. Errors introduced during
these stages of data acquisition could in turn have led to decision errors. Two types of
decision errors are possible —false positive errors (Type I) and false negative errors (Type
IT). In this project, a false positive error would occur if it were determined that a sample
location contained metals at concentrations exceeding EPA Region 6 MSSLs when in fact it
did not (i.e., because of faulty data). A false negative error would occur if it were
determined that a sample location did not contain metals at concentrations exceeding EPA

Region 6 MSSLs when in fact it did.

While the possibility of a decision error could not be eliminated, it was minimized by
adhering to the quality assurance/quality control (QA/QC) measures specified in the
quality assurance project plan (QAPP) (CH2M HILL, 2007c) and in the standard operating
procedures (SOPs) specified in the field sampling plan (FSP) (CH2M HIL, 2007a). Samples
were properly prepared before analysis (that is, oven-dried and sieved through a number
[no.] 60 mesh sieve then acid-digested) and analyzed according to EPA-approved
methodology (that is, inductively coupled plasma-atomic emission spectroscopy in
accordance with the EPA contract laboratory program’s [CLP] Statement of Work ILM05.4).
Analytical data obtained during this investigation were validated using the review criteria,
and the discovered limits presented in the EPA’s National Functional Guidelines for Inorganic
Data Review to confirm that data quality achieved project DQOs and that invalid data was

not used for project decisions.
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Step 7: Optimize the Design

Several modifications were made to optimize the overall design of the investigation.
Historical information collected in previous investigations allowed the metals TAL to be
reduced to just four primary metals of concern—arsenic, cadmium, lead, and zinc.
Additionally, efforts were made to sample a higher percentage of the older properties (30-
to-50-year-old residential buildings) and properties close to the site (within a 1-mile radius)
as these residential properties were assumed to be the most likely to exhibit metals
contamination. To assess the possible aerial deposition of metal particulates, the sampling
interval was confined to 0-to-3-inches bgs since metals deposited by atmospheric dispersion
were expected to collect near the surface and because collecting deeper soil along with the

surface soil may have resulted in the dilution of deposited metals in the sample.

2.2 Pre-Sampling Activities
Sampling activities were initiated on November 27, 2007. Prior to the aforementioned date,

two activities were performed from November 12 to 17, 2007:
e Developing an air dispersion model to guide in the selection of soil sample locations

e Collecting signed access agreements to permit CH2M HILL as EPA’s representative onto

residential properties for the collection of soil samples

221 Air Dispersion Modeling

A deposition modeling analysis was performed to support the identification of soil
sampling locations in the vicinity of the site. This modeling analysis was described in detail
in the Technical Memorandum - Air Dispersion Modeling for Tulsa Fuel and Manufacturing
completed in November 2007 (CH2M HILL, 2007b). For this analysis, a review of the RI
report (Burns & McDonnell, 2007) provided a basic site layout detailing the facility’s
orientation (nine furnaces, facing from east to west). The location of the smokestack was not
identified in the RI report; however, other records indicated that the smokestack was 120
feet (36.57 meters) tall and 11 feet (3.35 meters) across. These dimensions correlate to a
similar feature on the 1919 Sanborn fire map that indicates a stack location consistent with
an operation of this type and vintage (Burns & McDonnell, 2007). Figure 2-1 depicts the

Sanborn fire map, annotated to illustrate the furnaces and assumed smokestack location.
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Auvailable information regarding the operational history of the facility was limited to the
period of operation and approximate locations of sources. Characteristics of the smokestack
(i.e, height and diameter) were identified in the RI, but details concerning furnaces (e.g., roof
vent height and configuration) were not available. Other information that was not available
included particle-size distribution, exhaust temperatures, velocities, and emissions rates

(CH2M HILL, 2007b).

Given the limited amount of information available, the air dispersion model was based on
the identification of the most likely areas where particulate matter (PM) emissions would be

deposited proximal to the site based on (CH2M HILL, 2007b):

Local meteorology (i.e., prevailing wind speeds and directions)

e Stack parameters identified in the RI (furnace building locations, smokestack height and

diameter) assumed smokestack location

e Assumed variables stack parameters (i.e., temperature and velocity) based on

engineering judgment and understanding of historical smelter operations
e Assumed PM particle-size distribution (based on EPA AP-42 guidance)
e Assumed relative percentage of smokestack (point) and furnace (fugitive) emissions

Because emission rates were not known for the site, nor the differences in potential
operating profile (i.e., number of furnaces operating or production rate changes), the model
was based on assuming a constant emission rate during the period of operation. For
modeling purposes, an assumed emission rate of 1 gram per second (g/s) was assumed for
both the smokestack point source and fugitive emissions from the collection of nine
furnaces. The furnaces were modeled as volume sources, as it is believed the emissions from
the building vented through open windows, doors, and vents on top of the building.
Through this approach, the relative deposition amount (i.e., the fraction of total emissions
from an assumed emission source) was estimated without having to detail the actual
emission rate or amount deposited. This information was then used to identify the areas

most likely to have been impacted by an emissions source (CH2M HILL, 2007b).

The modeling analysis included one point source and nine volume sources that represented

the smokestack and nine furnace buildings. The source parameters were based on the RI
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report for the smokestack’s height and diameter, and the best engineering judgment for
stack temperature and velocity and roof vent height and building configuration. Selection

for unidentified parameters was based on comprehension of historical smelter operation.

Figure 2-2 depicts the results of the air deposition analysis as contour plots. These contour
plots present the expected deposition as a percentage of the maximum amount of deposition
in a given area. While the plot provides equal weight to the stack and fugitive emissions, the
impact from the nine furnaces occur closer to the plant site than the impacts from the
smokestack occurring further downwind. As indicated by the concentric curves
surrounding the former plant location, the greatest deposition expected was on or very near
the plant site. The plots indicate that deposition would be most likely to occur to the north
of the site. At the northern edge of the investigation area (that is, the 1.5-mile radius circle
surrounding the site), modeled deposition is estimated at 0.6 percent of the maximum

modeled deposition location, or the maximum location near the former facility.

This analysis was performed based on limited data concerning operation of the site. The

following points should be recognized concerning the results (CH2M HILL, 2007b):

e Actual magnitude of deposition was not modeled; the results are intended to identify
areas most likely to be impacted by deposition on a relative basis, and thus guide soil

sampling efforts.

e Results are based on an assumption that the facility operated continuously (365 days per
year), at a constant operating rate (constant emission rate) under weather conditions
comparable to those between the years 2001 and 2005. Impacts of variations in
seasonality of operations, production rates, or emission rates cannot be predicted using

information available.

e The relative 50/50 split between smokestack (point source) and the nine furnaces
(fugitive sources) is assumed. Variations in the split (e.g., 25/75 stack/furnace, 75/
25 stack/furnace) also were considered, but indicated that the general shape of the
depositional area is consistent, and that contour plots are oriented similarly, with the

greatest extent to the north and south of the site.
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e Wet deposition associated with precipitation events was not evaluated. When it rained,
pollutants would be scavenged from the plume and deposited closer to the plant site

rather than be transported downwind.

The air dispersion model results, provided in Appendix A, indicated that a majority of air
dispersion samples should be collected from properties north to northeast and south to

southwest of the site.

2.2.2 Access Agreements

Access agreements were required prior to entry on to any private property for the purpose
of collecting soil samples. ODEQ obtained a limited number of access agreements during
previous investigation activities and the ongoing outreach program. CH2M HILL attempted
to collect additional access agreements on EPA’s behalf for properties within the initial 1.5-
mile investigation area. Property owners who were contacted for access requests were
identified primarily through either response to notices that ODEQ published in the local
newspaper requesting voluntary public participation in the sampling program, or by direct

contact with property owners (CH2M HILL, 2007a).

CH2M HILL facilitated EPA’s collection of additional access agreements through phone
calls or by direct contact (i.e., CH2M HILL personnel walking door to door). The properties
to be sampled were selected based on proximity to the site, age of the house and/or
subdivision, and accessibility to the property (i.e., absence of locked fence and/or
aggressive dogs). Property owners were asked if they would consent to EPA’s collection of
multiple soil samples from their property. Property owners who granted access to their
properties signed and dated an EPA access agreement (Figure 2-3). CH2M HILL then

submitted the sample locations to the EPA for approval before initiating field work.

Access agreements were obtained from 184 residential property owners within and around
the investigation area from November 12 to 17, 2007. As directed by the EPA, access
agreements were not initially collected from residential properties east of the Atchinson
Topeka and Santa Fe railroad tracks; therefore some of the 184 access agreements were
obtained outside of the original 1.5-mile investigation area. Figure 2-4 illustrates the

locations of signed access agreements.
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United States Environmental Protection Agency
Region 6

1445 Ross Avenue, Suite 1200

Dallas, Texas 75202-2733

CONSENT FOR ENTRY AND ACCESS TO PROPERTY

Address and description of property for which consent to access is granted:

Address of Property:

Description of Property:

Mailing Address of Owner

1 hereby consent, to the officers, employees and parties authorized by the United States Environmental
Protection Agency (EPA) entering and having continued access to the property described above at
reasonable times for the following purposes:

e The taking of the necessary soil, water, and air samples for the purpose of investigation the degree of
contamination related to historical smelting operations and the taking of photographs to record the
sampling process.

I realize that these actions are undertaken pursuant to EPA's response and enforcement responsibilities
under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), 42 U.S.
C. Section 9601-9675.

I hereby agree to waive my privacy rights concerning the environmental data and associated property
address as covered by the Privacy Act, 5 U.S.C 522a, gathered by the officers, employees, and parties
authorized by EPA, and I permit EPA to disclose this environmental data and associated property address
information to the public. I understand that my name will not be released as part of this finding.

1 hereby warrant that I have the authority to make this access agreement.

This written permission is given voluntarily by me with knowledge of my right to refuse and without
threats or promises of any kind.

Owner Signature Date
Owner Printed Name Telephone Number
Name of Signatory Relationship of Signatory to Property
Address of Signatory Telephone of Signatory
White Copy - EPA Property File Yellow - CH2M HILL Copy Pink - Owner's Copy
FORM NAME CH2MHILL PAGF REVISION NUMBER 3 APRIL 12, 2005

Figure 2-3
ACCESS AGREEMENT FORM
SUPPLEMENTAL REMEDIAL
INVESTIGATION

TULSA FUEL AND MANUFACTURING

Collinsville,OK
Source: USEPA Region VI
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An additional 21 signed access agreements were obtained from November 27, 2007, to
January 8, 2008, while the sampling event was ongoing. Updated sampling locations were
forwarded to the EPA for approval, as additional access agreements were obtained. A total
of 205 property owners granted access to their properties. Appendix C provides a list of all
offsite sampling properties and associated addresses. Inclusion of property addresses is

specifically permitted by the access agreements (Figure 2-3).

2.3 Field Investigation Activities

This section describes the field investigation activities associated with collecting residential

soil samples and air dispersion soil samples.

2.3.1 Residential Soil Sampling
Approximately 1,300 residential soil samples (native and QA /QC samples) were collected

from 201 residential properties from November 26, 2007, to January 8, 2008, to assess the
extent of the usage of site smelter waste as fill material for offsite properties. The following

field activities were conducted during the collection of these residential soil samples.

Sampling of Residential Properties

Between one to four areas were sampled using stainless steel hand augers on each
residential property. The number of sample areas depended on the layout of each property.
Typically samples were collected from the front, back, or side yards, and from gravel
driveways (if applicable and if possible). Each sample area was given a unique TFM number
and station location identification number corresponding to the sample area on the property
(i.e., TFMOO1-FY). The FY designation, for example, identified that the sample came from the
front yard of the residential property. Some sample areas were modified or not collected at
certain residential properties because of locked gates and/or aggressive dogs. As a result of
these situations, some sample area labels do not adhere to the aforementioned labeling

system.

Typically, soil samples were collected from two depth intervals for each sample area at any
given property; only when the hand auger encountered refusal was only one sample depth
collected from a sample area. The first sample was collected from the 0-to-6-inch depth

interval and the second sample was collected from the 6-to-12-inch depth interval. The
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composite samples were collected from an area comprising approximately 2,500 square feet.
In general, the sampling areas were visually approximated at 50-by-50 feet; however, the
dimensions were adjusted to match the layout of the property and maximize the number of
samples that could be collected from the property. Locations adjacent to roadways or within

structural drip lines were avoided whenever possible.

Each soil sample was prepared as a five-point composite. Each sample aliquot collection
point was prepared by clearing vegetation, rocks, debris, and other materials from an area
3-inch square in size. If a sample aliquot collection point was within a lawn area, the grass

was removed from the collection point, set aside, and replaced after sample collection.

Sample aliquots were collected from each of the collection point locations at depths of 0-to 6-
inches and 6-to-12-inches bgs using a stainless steel hand auger. Soil aliquots from the same
depth interval for each sample area were then placed into a stainless steel bowl that was
covered with aluminum foil. Once all five sample aliquot points were collected, the soil was

mixed in the stainless steel bowl to homogenize the sample.

The soil was then transferred into an appropriate laboratory-supplied sample container. The
depth interval was added to the station location ID (i.e., TFM001-FY-0612), which identified
that the sample was collected from the 6-to-12-inch depth interval in the front yard of TFM
001, and given a unique EPA CLP sample ID (MF2J17). The soil samples were not sieved in
the field prior to placement in the containers; however, the samples were sieved in the
laboratory prior to analysis. The filled sample containers were properly labeled according to
EPA CLP procedures, placed into an ice-cooled chest, and shipped to a designated analytical

laboratory.

After completing each soil sample collection, the excavated holes were filled to the extent
possible using excess soil removed from the excavation. If additional soil was needed to fill
the excavation to ground level, commercially purchased topsoil was used. The excess soil
was compacted as necessary to prevent settling. In lawn areas, the grass removed during
location preparation was replaced to the extent possible and tamped back into place. The
stainless steel hand augers were decontaminated after each sampling depth interval, and the
aluminum foil that covered the stainless steel bowl was removed and replaced with new foil

to prevent cross contamination.
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Sample Location Coordinates
After collecting samples at each sample area, CH2M HILL recorded the central location of

the individual residential property soil composite sample points using field portable global
positioning system (GPS) equipment. The universal transverse mercator (UTM) coordinates
were measured from the center point of the sample collection area (i.e., the center point of
the five-point composite), and recorded on to the field sampling data log sheets and in the

field book.

Sample Location Photographs

Two photographs were taken for each sample area for each residential property. The first
photograph identified the individual sample area within the residential property, and the
second photograph identified the location of the five collection points. The specific details
(i.e., photograph number, direction photo was taken, and time photograph was taken) of
each photograph were recorded on to a daily photograph log sheet for one of the two digital
cameras used during the field investigation. Appendix C provides all sample location

photographs and corresponding photo log sheets.

Sample Documentation

A field sampling data log sheet (Figure 2-5) was completed for each residential soil sample
collected during the field investigation. Information recorded on the field sample data log
sheet included: name of sampler, property address, station location ID, sample ID, sample
depth, GPS coordinates, date and time, media sampled, equipment used, analysis requested,
collection method, number of photographs collected, and a rough sketch of the property
along with sample collection points. Sample specific information —including the property
address, station location ID, GPS coordinates, sample ID, sample depth, date and time, and
number of photographs collected —also were recorded in the field log book. Appendix D
provides all field sampling data log sheets collected during the field sampling event.

Sample Analysis
CH2M HILL submitted soil samples to Bonner and Chemtech, one of two offsite, fixed-base

EPA CLP analysis laboratories. CLP protocols were used to ship and document the samples,

and FORMS II Lite software was used to create the sample labels and traffic reports (TRs).
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Field Sampling Data Log Sheet
(Solid Media)
Tulsa Fuel and Manufacturing Site, Supplemental RI
Collinsville, OK
CH2M HILL Project No: 365672

Sampler(s):

Location: Grid ID:
Station ID:

GPS Coordinates: Northing - Easting -

Township/Range/Section:

Sample Information
Sample |1D: Date/Time of Sample Collection:

Media Sampled:

Equipment Used:

Analysis Requested: TAL Metals: Geotechnical:
Cther:

LAQC Samples: Duplicate MEMSD Rinsate Other:

Is This Sample & Split of a PRP Sample:  Yes No PRP Sample I1D:

Sample Depth:

Collection Method: Composite Grahb

(If sample is a composite, sketch grid with composite locations under comments below)

Other Data
Soil pH (for plant samples only).

Grain Size (gravel, sand, silt, or clay):

Texture ;

Moisture Content {wet, moist, or dry).

Color:

Photographs collected ( Yes / No):

Comments:

Tulsa Fuel FSF AppA_FieldFoms.xls MAY 2005

Figure 2-5
FIELD SAMPLING DATA
LOG SHEET
SUPPLEMENTAL REMEDIAL
INVESTIGATION
TULSA FUEL AND MANUFACTURING

@ Collinsville,OK

CH2MHILL
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Samples were analyzed for arsenic, cadmium, lead, and zinc using CLP ILM05.4 SOW for
inorganic analysis and then shipped by overnight courier according to EPA CLP shipping
procedure. Jason, | don't think we should be

. . . . hilighting these references to the
Field Quality Control Sample Collection and Analysis OAPP. There are at least 2 of them.

CH2M HILL collected QA /QC samples for residential soil samples as described in Section
2.5.1 of the QAPP. QA /QC samples collected during the residential soil sampling event
included field duplicates (FDs), equipment rinsate blanks (ERBs), and matrix spikes and
matrix spike duplicates (MSs/MSDs). FD samples were collected at a rate of one for every
10 native samples, ERB samples were collected at a rate of one per every day of sampling,

and MS/MSD samples were collected at a rate of one for every 20 native samples.

2.3.2 Air Dispersion Sampling
A total of 13 air dispersion soil samples (10 native and 3 QA /QC samples) were collected

from 10 different undisturbed areas on January 07, 2008, to assess the airborne dispersion of
site contaminants during operation of the smelter at the site. The following field activities

were conducted during the collection of air dispersion samples.

Sample Collection

The objective of the aerial dispersion sampling activities was to assess the potential for
surface soil impact resulting from the deposition of heavy metals from air emissions
generated during the smelter’s operation. Because the air dispersion modeling results
indicated that the most probable areas of distribution were north-northeast and south-
southwest of the site, the field team members collected five native air dispersion samples

north of the site and five native air dispersion samples south of the site.

The sample areas selected were areas historically undisturbed (mainly pre-1920 residential
properties and pasture areas). At each sample area, a five-point composite soil sample was
collected from a maximum sampling area of 2,500 square feet. Locations adjacent to

roadways or within drip lines of structures were avoided.

Each sample aliquot collection point was prepared by clearing vegetation, rocks, debris, and
other materials from an approximately 3-inch square area, prior to the composite sample

collection. Because of the desired shallow sampling depth interval (0-to-3-inches bgs), soil
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held by the roots of the vegetation was separated and retained for inclusion in the sample. If
the collection point was within a lawn area, the grass removed from the sample collection
point was replaced after sample collection. Soil aliquots were then placed into a stainless
steel bowl] that was covered with aluminum foil. Once all five sample aliquot points were

collected, the soil was mixed in the stainless steel bowl to homogenize the sample.

The soil was then transferred into an appropriate laboratory-supplied sample container.
Each sample area was given a unique station location ID (such as AIRDISP01) and a unique
EPA CLP sample ID (i.e., MF2]82). The soil samples were not sieved in the field prior to
placement into the containers; however, the samples were sieved in the laboratory prior to
analysis. The filled sample containers were then properly labeled according to EPA CLP
procedures, placed into an ice-cooled chest, and shipped to a designated analytical

laboratory.

After completing each soil sample collection, the excavated holes were filled to the extent
possible using excess soil removed from the excavation. If additional soil was needed to fill
the excavation to ground level, commercially purchased topsoil was used. The excess soil
was compacted as necessary to prevent settling. In lawn areas, the grass removed during
location preparation was replaced to the extent possible and tamped back into place.
Additionally, the hand augers were decontaminated after each sampling depth interval, and
the aluminum foil that covered the stainless steel bowl was removed and replaced with

clean aluminum foil to prevent cross contamination.

Sample Location Coordinates
After collecting samples at each sample area, CH2M HILL recorded the central location of

the air dispersion soil sample collection points using field portable GPS equipment. The
UTM coordinates were measured from the center point of the sample collection area (that is,
the center point of the five-point composite). The UTM coordinates were recorded onto the

field sampling data log sheets and in the field book.

Sample Location Photographs

Two photographs were taken for each location selected for the collection of an air dispersion
sample. The first photograph identified the general sample area and the second photograph

identified the location of the five collection points. The specific details of each photograph —
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such as ID number, direction taken, and time taken —were logged on to a daily photograph
log sheet for one of the two digital cameras used during the field investigation. Appendix C

provides all sample photographs and corresponding photo log sheets.

Sample Documentation

A field sampling data log sheet (Figure 2-5) was filled out for each air dispersion sample
container collected during the field investigation. Information recorded on the field sample
data log sheet included sampler’s name, property address, station location ID, sample ID,
GPS coordinates, sample depth, date and time, media sampled, equipment used, analysis
requested, collection method, number of photographs collected, and a rough sketch of the
property along with the sample collection points. Sample specific information including
property address, station location ID, sample ID, GPS coordinates, sample depth, date and
time, and number of photographs also were recorded in the field log book. Appendix D

includes all field sampling data log sheets collect during the field sampling event.

Sample Analysis

The air dispersion samples were submitted to one of the two offsite, fixed-base laboratories
for analysis. The air dispersion samples were sent to the same laboratories as the residential
soil samples. CLP protocols were used for the shipment and documentation of the samples;
FORMS II Lite software was used to create the sample labels and TR and then shipped by

overnight courier in accordance with CLP shipping procedures. Each sample was analyzed

for arsenic, cadmium, lead, and zinc using CLP ILM05.4 SOW for inorganic analysis.

Field Quality Control Sample Collection and Analysis

QA/QC samples were collected for air dispersion samples as described in Section 2.5.1 of
the QAPP. QA/QC samples collected during the soil sampling event included FD, ERB, and
MS/MSD. FD samples were collected at a rate of one for every 10 native samples; ERB
samples were collected at a rate of one per every day of sampling; and MS/MSD samples

were collected at a rate of one for every 20 native samples.

2.4 Management of Investigation-Derived Wastes

All IDW generated during field work were placed into three Department of Transportation

(DOT)-approved, steel 55-gallon drums situated on a pallet at the designated staging area
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onsite. Because all unused excavated soil was used as backfill, the only IDW generated
during field sampling was water, which was used to decontaminate sampling equipment.

IDW drums were filled to only two-thirds of total capacity to avoid excessive weight.

To characterize the waste, one composite sample of decontamination water was collected
from the three IDW drums. The composite IDW sample was then submitted to Accutest, an
approved analytical laboratory, for extraction by the TCLP SW-846 Method 1311 followed
by analysis for TCLP metals (arsenic, barium, cadmium, chromium, lead, mercury,
selenium, and silver) by SW-846 Methods 6010B and 7470A. All analytical data relating to
IDW generated during the field investigation is provided in Appendix E.

Analytical results from the approved analytical laboratory indicated that all TCLP metals
were well below RCRA hazardous waste limits. The aqueous liquid inside the IDW drums
was poured onto the ground onsite in accordance with the EPA’s Office of Solid Waste and
Emergency Response document Guide to Management of Investigation-Derived Wastes -

Publication 9345.3-03FS dated January 1992. The drums were then properly disposed offsite.

2.5 Data Validation Activities

All samples collected by CH2M HILL for this project were analyzed by EPA CLP
laboratories; ESAT validated the resulting data in accordance with the review criteria and
limits presented in the EPA’s National Functional Guidelines for Inorganic Data Review to
confirm that data quality achieved project DQOs and that invalid data was not used for

project decisions.

ESAT-Region 6 data qualifiers were applied during the validation process and are described

below.
U The analyte was not detected at the reported quantitation limit
L The reported concentration is between the method detection limit (MDL) and the

contract-required quantitation limit (CRQL).

J The result is estimated because of outlying quality control parameters such as matrix

spike and serial dilution, or the result is below the CRQL.

R The result was rejected because of serious QC failure, and is therefore unusable.
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ucC

A possibility of a false negative exists.

The reported concentration should be used as a raised quantitation limit because of
blank effects and/or laboratory or field contamination. The result should be

considered a non-detect at this raised quantitation limit.
High biased. Actual concentration may be lower than the concentration reported.
Low biased. Actual concentration may be higher than the concentration reported.

The result should be used with caution. The result was reported on a dry weight
basis although the sample did not conform to the EPA Office of Water definition of a

soil sample because of its high water content (>70 percent moisture).

Overall, the quality of the analytical data was found to be within project DQOs. No data

were rejected, giving the data set a completeness value of 100 percent. All data, including

the data qualified by the ESAT data reviewers, may be used to support project decisions
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SECTION 3

Physical Characteristics of the Site

This section describes the physical characteristics of the TFM site and the surrounding
investigation area and includes: the topography and surface water features, soils, geology
and hydrogeology, meteorology, demographics and land use, and ecological conditions. A
more complete description of the physical site characteristics is provided in the 2007 ODEQ

RI report.

3.1 Topography and Surface Water Features

The site and the surrounding investigation area consist of gently rolling hills, composed of a
mixture of native grasses and timber with small gullies and ravines that are predominantly
covered by timber. The site and surrounding investigation area topography is generally flat,
with an elevation of approximately 650 ft above mean sea level (msl) elevation at the site;

within a 1-mile radius of the site the elevations ranges from 620 to 740 ft msl.

The OSDH 1992 PA report indicates that the site consists of about 50 acres; however, the
ODEQ 2007 RI report indicates that the site actually consists of approximately 60.7 acres
(Figure 3-1). Of the 60.7 acres, ODEQ 2007 RI report estimates that about 25 acres of surface
is covered, to varying degrees, with smelter waste material such as broken retorts, slag,

building debris, ash, and brick (ODEQ, 2007).

Smelter waste material is located onsite, south of the access road/driveway and north of the
strip mine impoundment. Portions of this smelter waste material have collapsed into the
strip mine impoundment that flows into a drainage ditch, and then into an intermittent
stream and finally into Blackjack Creek, located east of the site (Burns & McDonnell, 2007).
Smelter waste material is also erratically located offsite; retorts and waste material were
observed on several residential properties by field team members. Intact retorts also were
observed being used as bank stabilization for several creeks that meander through

downtown Collinsville (Table 3-1).

Three intermittent ponds are located onsite and are assumed to be remnants of the 2 million

gallon reservoir located north of the former smelting operational area. The RI report notes
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Table 3-1
Visible Smelter Waste Material
Supplemental RI Report: Tulsa Fuel and Manufacturing, Collinsville, OK

Location Description

Smelter waste used as fill material between house, barn, and lake
Trwos2 - [

(barren area)

TFM039 - (DS  Retorts located in woods behind residential house
Tev13L - (S
V204 - (IS
IO Retorts located along creek - Retorts used as a retention wall

[ - [ | Retorts located along creek — Retorts used as a retention wall

Retorts located in back yard - Retorts used as a retention wall

Smelter waste used as fill material all around property

that one of the intermittent ponds embankments is composed of used retorts (Burns &
McDonnell, 2007). Two smaller ephemeral ponds are located onsite but outside the historic
operational area and appears to develop only after heavy rainfalls. An assessment of surface
water features, such as those of lakes and ponds, for the area surrounding the site was not
conducted during this investigation or during previous investigations. Overall, the surface
drainage for the site and surrounding area is to the north and east with runoff moving
towards either Blackjack Creek or Cherry Creek. Both Blackjack Creek and Cherry creek

flow into the Caney River, east of downtown Collinsville.

3.2 Soils

Unconsolidated overburden, consisting of silt, clay, silty loam, and shale sediments and
residuum lies beneath the site. The unconsolidated overburden is relatively thin and
consists of the Kanima Series, the Okemah-Parson-Carytown complex, and the Dennis-

Radley complex (USDA, 1977).

Soils of the Okemah-Parson-Carytown complex are typically acidic, made up of silty loam to
silty clay, and are typically found on slopes that are inclined between 0 to 1 percent. Soils of
the Dennis-Radley complex are made up of loamy, clayey sediments that are found on
gently sloping uplands and floodplains. The Kanima soils typically have moderate to low
permeability, are made up of silty clay loam, and form on slopes that are inclined greater

than 3 percent (USDA, 1977).
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Geologic cross-sections of the site were prepared from boring logs and survey data. The
geologic cross-sections depict the depths and locations of soil and waste material at the site,

and are available in the 2007 ODEQ RI report.

3.3 Geology and Hydrogeology

The geologic stratum that underlies the site and surrounding investigation area consists of
sandstone and shale, with inter-bedded coal deposits of the Pennsylvanian-aged Seminole
Formation (Miser, 1954). The Seminole Formation is approximately 200-ft thick and is
divided into an upper sandstone unit, a middle shale unit, and a basal sandstone unit (Tulsa
Geological Survey, 1972). The upper sandstone unit is relatively shallow; typically, bedrock
is encountered at extremely shallow depths. During the 2007 ODEQ RI, was encountered at
a depth of 7.2 to 12.5 ft bgs, and at less than 6 inches bgs at some residential properties
during the supplemental RI (rock encountered during field sampling event was presumed
to represent the top of the bedrock). Underneath the Seminole Formation is the
Pennsylvanian Holdenville Shale, which is composed of shale with minor sandstone and

limestone strata.

No major bedrock or alluvial aquifers reside beneath the site. The Seminole Formation
reportedly yields small to moderate amounts of fair-to-poor quality water. Private water
wells within a 1-mile radius of the site indicate well yields ranging from 1 to 40 gallons per

minute (gpm) and at depths between 32 to 200 ft bgs (Burns & McDonnell, 2007).

Because no well yield data was available for the onsite residential well, ODEQ installed
several temporary piezometers and permanent monitoring wells during the 2007 RI. The
monitoring wells and piezometers indicated that groundwater beneath the site is limited but
continuous across the entire site. The potentiometric surface maps presented in the RI report

indicates that groundwater flows in a south-southeasterly direction.

3.4 Meteorology

Located in northeast Oklahoma, Collinsville primarily has a continental climate, with
pronounced daily and seasonal temperature changes. Summers are relatively hot and
moderately humid, with average high temperatures in July and August above 90 °F and

average low temperatures slightly above 70 °F during these months. Winters are fairly short
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and generally mild, with January typically being the coldest month of the year. The average
high temperature in January is 46 °F, and the average low temperature is 26 °F (National

Weather Service, 2005).

Severe weather storms with strong winds, hail, thunder and lightning storms, and
tornadoes primarily occur between March and June; however, treacherous ice and snow
storms develop between the months of November and February. Since 1888, the average
annual rainfall has remained relatively constant at 42.4 inches. May is typically the wettest
month of the year, with average monthly rainfall of 6.1 inches (National Weather Service,
2005). The record 24-hour rainfall was 9.27 inches and occurred in the month of May.
Between 1950 and 2000, 68 tornadoes were reported in Tulsa County, which averages just

over one tornado per year (Oklahoma Climatological Society, 2005).

Snowfall is infrequent for the area, with an average of approximately 9.2 inches per year.
Snowfall primarily occurs from December through March. January has the highest monthly

average snowfall of 3 inches (National Weather Service, 2005).

Prevailing surface winds, as measured at Tulsa International Airport, blow from the south
and average 10.7 miles per hour (mph) (National Water and Climate Center, 2005). Winds
are variable in the winter months with prevalent winds from the south, south-southeast,
north, and north-west directions. Spring winds blow mainly from the south and south-east,
and summer and fall winds prevail from the south-southwesterly direction. Appendix A

provides the analyzed and modeled wind rose data from the Air Dispersion Model.

3.5 Demography and Land Use

The TFM site resides just outside of the city limits of Collinsville, Oklahoma, in Tulsa
County, approximately 1.3 miles south of downtown Collinsville. According to the 2000
Census, Collinsville has a population of 4,077, of which 2,650 were over the age of 18
(United States Census Bureau, 2003). Collinsville has a total area of about 6 square miles,
predominantly occupied by residential and commercial properties. The surrounding area is
comprised of rural land used for agriculture, although some dispersed residential properties

also reside along the outskirts of town.
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3.6 Ecological Conditions

Vegetation at the site and in the investigation area surrounding it is composed of various
grass species, trees, and shrubs. Onsite areas are moderately to densely vegetated, sparsely
vegetated, or barren of vegetation. Species of wildlife that likely inhabit the site include the
bull snake (Pituphis melanoleucus), eastern cottontail (Sylvilagus floridanus), box turtle
(Terrapene sp.), common garter snake (Thamnophis sirtalis), black rat snake (Elaphe obsoleta),
racer (Coluber constrictor), fox squirrel (Sciurus niger), raccoon (Procyon lotor), opossum
(Didelphis virginiana), striped skunk (Mephitis mephitis), red fox (Vulpes fulva), coyote (Canis
latrans), white-footed moose (Peromyscus leucopus), Wood house’s toad (Bufo woodhousei),
white-tailed deer (Odocoileus virginianus), killdeer (Charadrius vociferous), cooper’s hawk
(Accipiter cooperii), mourning dove (Zenaida macroura), American robin (Turdus migratorius),
red-winged blackbird (Agelaius phoeniceus), barn swallow (Hirundo rustica), and scissor-
tailed flycatcher (Tryannus forficatus). These are common species that are typically found in

the areas and that interact with the surrounding vegetation (Burns & McDonnell, 2007).

Based on the evidence of hunting in the area, such as bird decoys present at onsite ponds,
waterfowl reside on the site at least some time during the year. Verbal testimony from local
area residents given during the EPA removal assessment also indicated that catfish and bass

inhabit the southern strip mine pit (EPA, 1999).
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SECTION 4

Nature and Extent of Contamination

This section discusses the nature and extent of contamination identified at residential
properties surrounding the TFM site. The objective of this supplemental Rl is to collect
sufficient quantitative data to determine if contamination associated with the site has
impacted offsite residential properties and areas surrounding the site. This section describes
the vertical and horizontal extent of potential constituents of concern (COCs) in residential
soil and air dispersion samples. This section also reviews the spatial and temporal trends for

the COCs identified from the data.

4.1 Identification of Contaminants

Arsenic, lead, cadmium, and zinc were investigated during the field sampling event that
began on November 26, 2007, and ended on January 8, 2008. Both residential soil and air
dispersion samples were analyzed for all four COCs. Subsequent sub-sections discuss the
laboratory data for residential soil and air dispersion samples and compare the lab data to

background concentration levels and ODEQ-designated PRGs.

A literary review was conducted during the 2007 ODEQ RI to identify the background
concentration levels for COCs in residential soils for the surrounding region. Background

concentration levels for potential COCs for the region were determined to be:
e Arsenic at ranges from 3.4 to 25.3 milligram per kilogram (mg/kg)

¢ Cadmium at ranges from 0.77 to 5.9 mg/kg

Lead at ranges from 10 to 379 mg/kg

Zinc at ranges from 42 to 1,280 mg/kg

ODEQ designated PRGs used to analyze the laboratory data for this investigation in a risk
management technical memorandum submitted to the EPA. The risk management technical
memorandum indicated the following ODEQ residential PRGs for potential COCs for this
project (ODEQ, 2007):
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e Arsenic residential PRG designated at 37 mg/kg
e Cadmium residential PRG designated at 75 mg/kg
e Lead residential PRG designated at 500 mg/kg

e This report relied on the EPA Region 6 residential soil screening level of 23,000 mg/kg.
Zinc was retained as a COC in this report to determine if elevated metals concentrations

were related to smelter activities.

Appendix D and Appendix F compile the results of all laboratory data pertaining to the

samples collected during the field sampling event.

41.1 Arsenic
Residential Soil Sampling (0-6 inches)

Samples collected from a depth interval of 0 to 6 inches were collected from 562 sample
areas and analyzed for arsenic (Figure 4-1). Of the 562 samples, five exceeded the regional
background concentration for arsenic (Table 4-1). Of the five samples exceeding the regional

background concentration, three exceeded the ODEQ-designated PRG for arsenic.

TABLE 4-1
Exceedances for Arsenic Soil Samples (0-6 inches)
Supplemental RI Report: Tulsa Fuel and Manufacturing, Collinsville, OK

UTM Coordinates

Sample ID Depth Concentration
Number Northing Easting Station Location ID (inches) (mg/kg)
MF2J36 4026036 245049 TFM195-SY-0006 0-6 26.2
MF2K57 4028528 244296 TFMO056-FY-0006 0-6 27.5
MF2JX0 4026505 245048 TFM204-FY-0006 0-6 41.5
MF2LB6 4028975 244356 TFM115-BY-0006 0-6 53.4
MF2JQ3 4026488 245040 TFM204-BY-0006 0-6 114

Bold indicates detection above ODEQ-designated PRG of 37 mg/kg

mg/kg = milligrams/kilograms

During the sample collection of TFM204, ODEQ representative Sara Downard identified
smelter waste material on the ground in multiple areas around the residential building and

surrounding structures. TFM204 is located immediately east of the site, on the east side of
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“Old” Highway 169. The eastern border of TFM204 is a drainage ditch that is connected to
the site via a culvert pipe that passes beneath the railroad tracks and serves as a surface

water drain for the site.

None of the field team members observed any smelter waste material during the sample
collection of TEM115, which was the only other residential property where arsenic had been
detected above the designated PRG at the 0 to 6 inch depth interval. TFM115 is located
within the city limits of Collinsville on the northwest side of downtown, about 1.7 miles

north-northwest of the site.

Residential Soil Sampling (6-12 inches)

Samples collected from a depth interval of 6 to 12 inches were collected from 560 sample
areas and analyzed for arsenic (Figure 4-1). Of the 560 samples, five exceeded the regional
background concentration level for arsenic (Table 4-2). Of those five, two samples exceeded

the ODEQ-designated PRGs for arsenic.

TABLE 4-2

Exceedances for Arsenic Soil Samples (6-12 Inches)
Supplemental RI Report: Tulsa Fuel and Manufacturing, Collinsville, OK

UTM Coordinates

Sample ID Depth Concentration
Number Northing Easting Station Location ID (inches) (mg/kQg)
MF2HX1 4024943 4024943 TFM193-BY-0612 6-12 25.6
MF2J18 4026056 245175 TFM194-FY-0612 6-12 26.3
MF2LB7 4028528 244296 TFM115-BY-0612 6-12 26.7
MF2J26 4026046 245067 TFM195-BY-0612 6-12 28.4
MF2JW8 4028975 244356 TFM204-BY-0612 6-12 45.8
MF2JJ35 4027039 244841 TFM029-FY-0612 6-12 91.9

Bold indicates detection above ODEQ-designated PRG of 37 mg/kg

mg/kg = milligrams/kilograms

Section 4.1.1 provides a description of TFM204.
Field team members did not observe any smelter waste material during the sample

collection of TFMO029, which was the only other residential property where arsenic had been

detected above the designated PRG at the 6-to-12-inch depth interval. TFM029 is
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located along the southern city limits of Collinsville, approximately 0.4 miles north of the
site, in an area known by Collinsville residents as “smelter hill.”

Air Dispersion Soil Sampling (0-3 inches)
Samples collected from a depth interval of 0 to 3-inches were collected from 10 sample areas
and analyzed for arsenic (Figure 4-1). Of these 10 samples, none exceeded the regional

background concentration level or the ODEQ-designated PRG for arsenic.

4.1.2 Cadmium
Residential Soil Sampling (0-6 inches)

Samples collected from a depth interval of 0 to 6 inches were collected from 562 sample
areas and analyzed for cadmium (Figure 4-2). Of the 562 samples, 11 exceeded the regional
background concentration level for cadmium (Table 4-3). Of these 11, one sample exceeded

the ODEQ-designated PRG for cadmium.

TABLE 4-3

Exceedances for Cadmium Soil Samples (0-6 Inches)
Supplemental RI Report: Tulsa Fuel and Manufacturing, Collinsville, OK

UTM Coordinates

Sample ID Depth Concentration
Number Northing Easting Station Location ID (inches) (mg/kg)
MF2J83 4027255 245190 TFMO017-BY-0006 0-6 6
MF2JF8 4028315 245596 TFM026-SY-0006 0-6 6.1
MF2KZ8 4024976 243944 TFMO096-SY-0006 0-6 6.3
MF2HS9 4026443 244851 TFMO001-BY-0006 0-6 6.7
MF2M17 4028289 243084 TFM149-SY-0006 0-6 7.7
MF2JJ0 4027039 244841 TFM029-FY-0006 0-6 8
MF2JH2 4026627 244479 TFM028-FY-0006 0-6 10.3
MF2JX0 4026505 245048 TFM204-FY-0006 0-6 11.6
MF2JQ3 4026488 245040 TFM204-BY-0006 0-6 12.4
MF2MS8 4028440 244959 TFM190-BY-0006 0-6 12.9
MF2HX7 4027561 244525 TFM032-OT-0006 0-6 78.2

Bold indicates detection above ODEQ-designated PRG of 75 mg/kg
mg/kg = milligrams/kilograms
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During the sampling of TEM032, the property owner informed field team members of a
barren area located between the homeowner’s house and garage. Upon examination of the
location, CH2M HILL field team members determined that the barren area likely occurred
because of the presence of smelter waste material and therefore, collected an additional
sample labeled as TFM032-OT for “other location.” TFM032 is located within the city limits
of Collinsville, southwest of downtown, about 0.75 miles north of the site. TEM032-OT was

the only sample collected that had a concentration greater than the ODEQ residential PRG.

Residential Soil Sampling (6-12 inches)

Samples collected from a depth interval of 6 to 12 inches were collected from 560 sample
areas and analyzed for cadmium (Figure 4-2). Of the 560, six exceeded the regional
background concentration level (Table 4-3), and none exceeded the ODEQ-designated PRG

for cadmium.

TABLE 4-4

Exceedances for Cadmium Soil Samples (6-12 Inches)
Supplemental RI Report: Tulsa Fuel and Manufacturing, Collinsville, OK

UTM Coordinates

Sample ID Depth Concentration

Number Northing Easting Station Location ID (inches) (mg/kg)
MF2J87 4027255 245190 TFMO017-BY-0612 6-12 6.2
MF2MG1 4027844 245469 TFM174-BY-0612 6-12 6.3
MF2JH7 4026629 244755 TFM028-BY-0612 6-12 6.9
MF2JJ5 4027039 244841 TFM029-FY-0612 6-12 9.7
MF2LB6 4028975 244356 TFM204-BY-0612 6-12 12
MF2HY1 4027561 244525 TFM032-0T-0612 6-12 47.1

Bold indicates detection above ODEQ-designated PRG of 75 mg/kg
mg/kg = milligrams/kilograms

Air Dispersion Soil Sampling (0-3 inches)

Samples collected from a depth interval of 0 to 3 inches were collected from 10 samples
areas and analyzed for cadmium (Figure 4-2). Of these 10 samples, only one exceeded the
regional background concentration level (AIRDISP10 = 9.8 mg/kg), and none exceeded the
ODEQ-designated PRG. Air dispersion sample AIRDISP10 was collected from an open
pasture west of the Faith of Assembly Church. The open pasture, which is owned by the
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pasture west of the Faith of Assembly Church. The open pasture, which is owned by the
Faith Assembly Church, borders the TFM site to the north.

413 Lead
Residential Soil Sampling (0-6 inches)

Samples collected from a depth interval of 0 to 6 inches were collected from 562 sample
areas and analyzed for lead (Figure 4-3). Of the 562 samples, 13 exceeded the regional
background concentration level for lead (Table 4-5). Of these 13, seven exceeded the

ODEQ-designated PRG for lead.

TABLE 4-5

Exceedances for Lead Soil Samples (0-6 inches)
Supplemental RI Report: Tulsa Fuel and Manufacturing, Collinsville, OK

UTM Coordinates

Sample ID Depth Concentration
Number Northing Easting Station Location ID (inches) (mg/kg)
MF2JF8 4028315 245596 TFM026-SY-0006 0-6 387
MF2JF7 4028297 245573 TFM026-BY-0006 0-6 391
MF2J07 4026030 245182 TFM194-FY-0006 0-6 401
MF2J27 4028335 244622 TFMO047-BY-0006 0-6 415
MF2JH2 4026627 244479 TFMO028-FY-0006 0-6 439
MF2KZ3 4024998 243933 TFM096-BY-0006 0-6 456
MF2J58 4028385 245233 TFMO014-BY-0006 0-6 509
MF2L02 4024965 243845 TFMO097-FY-0006 0-6 537
MF2HW7 4027373 245045 TFMO003-BY-0006 0-6 579
MF2MG9 4028667 245041 TFM175-FY-0006 0-6 722
MF2HX7 4027561 244525 TFM032-0OT-0006 0-6 1,400
MF2JX0 4026505 245048 TFM204-FY-0006 0-6 1,410
MF2JQ3 4026488 245040 TFM204-BY-0006 0-6 1,500

Bold indicates detection above ODEQ-designated PRG of 500 mg/kg
mg/kg = milligrams/kilograms

Section 4.1.1 includes a description of TFM204, and Section 4.1.2 includes a description of
TFMO032.
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Field team members did not observe any apparent smelter waste material during the sample
collection of TEM175, TEM097, TEM014, and TFMO003. TEM175 is located within the city
limits of Collinsville, in the middle of downtown, about 1.3 miles north of the site. TFM097
is located outside of the city limits of Collinsville, approximately 1 mile south-southwest of
the site. TFM014 is located within the city limits of Collinsville, in the middle of downtown,
approximately 1.5 miles north of the site. And TFMO0O03 is located along the southern city
limits of Collinsville, approximately 0.6 miles north of the site, in an area known by

Collinsville residents as “smelter hill.”

Residential Soil Sampling (6-12 inches)

Samples collected from a depth interval of 6 to 12 inches were collected from 560 sample
areas and analyzed for lead (Figure 4-3). Of the 560 samples, six samples exceeded the
regional background concentration level for lead (Table 4-6). Of these six samples, five

exceeded the ODEQ-designated PRG for lead.

TABLE 4-6
Exceedances for Lead Soil Samples (6-12 inches)
Supplemental RI Report: Tulsa Fuel and Manufacturing, Collinsville, OK

UTM Coordinates

Sample ID Depth Concentration
Number Northing Easting Station Location ID (inches) (mg/kg)
MF2JZ8 4028335 244622 TFMO047-BY-0612 6-12 400
MF2KZ9 4024976 243944 TFM096-SY-0612 6-12 558
MF2KQ7 4027896 244766 TFMO085-FY-0612 6-12 586
MF2HY1 4027561 244525 TFM032-0OT-0612 6-12 599
MF2JW8 4028975 244356 TFM204-BY-0612 6-12 630
MF2JJ5 4027039 244841 TFM029-FY-0612 6-12 1,430

Bold indicates detection above ODEQ-designated PRG of 500 mg/kg
mg/kg = milligrams/kilograms

A description of TFM204 has been provided in Section 4.1.1, TFM032 in Section 4.1.2, and
TFMO029 in Section 4.1.1.

Field team members did not observe any apparent smelter waste material during the sample
collection of TFM096, TFMO085, and TFM029. TEM096 is located outside of the city limits of
Collinsville, approximately 1 mile south-southwest of the site, and TFMO085 is located within
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the city limits of Collinsville, immediately south of downtown and approximately 1 mile

north of the site.

Air Dispersion Soil Sampling (0-3 inches)
Samples collected from a depth interval of 0 to 3 inches were collected from 10 samples

areas and analyzed for lead (Figure 4-3). Of these 10 samples, none exceeded the regional

background concentration level or the ODEQ-designated PRG for lead.

4.1.4 Zinc
Residential Soil Sampling (0-6 inches)

Samples collected from a depth interval of 0 to 6 inches were collected from 562 sample
areas and analyzed for zinc (Figure 4-4). Of these 562 samples, eight exceeded the regional
background concentration level (Table 4-7), and none exceeded the EPA Region 6

residential soil screening level for zinc.

TABLE 4-7

Exceedances for Zinc Soil Samples (0-6 inches)
Supplemental RI Report: Tulsa Fuel and Manufacturing, Collinsville, OK

UTM Coordinates

Sample ID Depth Concentration
Number Northing Easting Station Location ID (inches) (mg/kg)
MF2HW7 4027373 245045 TFMO003-BY-0006 0-6 1,520
MF2L02 4024965 243845 TFMO097-FY-0006 0-6 1,620
MF2JF7 4028297 245573 TFMO026-BY-0006 0-6 2,010
MF2J83 4027255 245190 TFMO017-BY-0006 0-6 2,260’
MF2MS8 4028440 244959 TFM190-BY-0006 0-6 2,910
MF2HX7 4027561 244525 TFM032-OT-0006 0-6 3,020
MF2JQ3 4026488 245040 TFM204-BY-0006 0-6 4,300
MF2JX0 4026505 245048 TFM204-FY-0006 0-6 5,260

Bold indicates detection above EPA Region 6 residential soil screening level of 23,000 mg/kg
J = estimated concentration
mg/kg = milligrams/kilograms

Residential Soil Sampling (6-12 inches)

Samples collected from a depth interval of 6 to 12 inches were collected from 560 sample

areas and analyzed for zinc (Figure 4-4). Of these 560 samples, eight exceeded the regional
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background concentration level (Table 4-8), and none exceeded the EPA Region 6

residential soil screening level for zinc.

TABLE 4-8
Exceedances for Zinc Soil Samples (6-12 inches)
Supplemental RI Report: Tulsa Fuel and Manufacturing, Collinsville, OK

UTM Coordinates

Sample ID Depth Concentration
Number Northing Easting Station Location ID (inches) (mg/kQg)
MF2KQ7 4027896 244766 TFMO085-FY-0612 6-12 1,290
MF2J87 4027255 245190 TFMO017-BY-0612 6-12 1,910’
MF2JW8 4028975 244356 TFM204-BY-0612 6-12 2,220
MF2HY1 4027561 244525 TFM032-0T-0612 6-12 2,320
MF23J35 4027039 244841 TFMO029-FY-0612 6-12 4,140

Bold indicates detection above EPA Region 6 residential soil screening level of 23,000 mg/kg

J = estimated concentration
mg/kg = milligrams/kilograms

Air Dispersion Soil Sampling (0-3 inches)

Samples collected from a depth interval of 0 to 3 inches were collected from 10 sample areas
and analyzed for zinc (Figure 4-4). Of the 10 samples, none exceeded the regional

background concentration level or the EPA Region 6 residential soil screening level for zinc.

4.2 Distribution of Contaminants

Samples were collected from a total of 201 residential properties during the field sampling
event, of which 10 had at least one sample with one or more metal concentration exceeding
ODEQ-designated residential PRGs for arsenic, cadmium, and lead or the EPA Region 6
residential soil screening level for zinc. A description of metal exceedances for each property

is provided below and illustrated on Figure 4-5.

TFMO003
At TFMO003, lead was detected in the 0-to-6 inch back yard sample at 579 mg/kg, exceeding

the ODEQ-designated lead PRG of 500 mg/kg and the background lead concentration value
of 379 mg/kg. The lead concentration for the 6-to-12-inch back yard sample was 221 mg/kg,
below background lead concentration values. No other metal concentrations exceeded the

ODEQ-designated PRGs for any other sample areas on the property. However, zinc was
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detected in the 0-to-6-inch back yard sample at 1,520 mg/kg, exceeding the background zinc

concentration value of 1,280 mg/kg.

Based on the analytical results, it is concluded that possible contamination associated with
the site at levels that potentially pose a risk to human health or the environment is likely

limited to the top-most 0 to 6 inches of the property’s back yard.

TFM014
At TFMO014, lead was detected in the 0-to-6-inch back yard sample at 509 mg/kg, exceeding

the ODEQ-designated lead PRG of 500 mg/kg and the background lead concentration of
379 mg/kg. The lead concentration for the 6-to-12-inch back yard sample was 105 mg/kg,
below background lead concentration values. No other metal concentrations exceeded the
ODEQ-designated PRGs or background concentration values for any other sample area on

the property.

Based on the analytical results, it is concluded that possible contamination associated with
the site at levels that potentially pose a risk to human health or the environment is likely

limited to the top-most 0 to 6 inches of the property’s back yard.

TFM029
At TEMO029, lead and arsenic were detected in the 6-to-12-inch front yard sample. Lead was

detected in the 6-to-12-inch front yard sample at 1,430 mg/kg, exceeding the ODEQ-
designated lead PRG of 500 mg/kg and the background lead concentration of 379 mg/kg.
The lead concentration for the 0-to-6-inch front yard sample was 274 mg/kg, below

background lead concentration values.

Arsenic was also detected in the 6-to-12-inch front yard sample at 91.9 mg/kg, exceeding
the ODEQ-designated arsenic PRG of 37 mg/kg and the background arsenic concentration
of 25.3 mg/kg. The arsenic concentration for the 0-to-6-inch front yard sample was 17.6
mg/kg, below background arsenic concentration values. No other metal concentrations
exceeded the ODEQ-designated PRGs for any other sample areas on the property. However,
zinc was detected in the 6-to-12-inch front yard sample at 4,140 mg/kg, exceeding the

background zinc concentration value of 1,280 mg/kg.
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Based on the analytical results, it is concluded that possible contamination associated with
the site at levels that potentially pose a risk to human health or the environment is likely
limited to the front yard of the property. The vertical extent of possible lead and arsenic
contamination for the front yard could not be determined as no samples were collected

below a depth of 12 inches.

TFM032

Because field team members observed smelter waste material on the ground at the
additional sample area, metal concentrations were expected to exceed ODEQ-designated
PRGs. The additional sample area accounts for three of the 18 ODEQ-designated PRG
exceedances. No other sample areas on the property contained metal concentrations

exceeding either the ODEQ-designated PRGs or background concentration values.

Lead and cadmium exceedances were detected in the additional sample area. Lead was
detected in the 0-to-6-inch sample at 1,400 mg/kg and in the 6-to-12-inch sample at 599
mg/ kg, with both samples exceeding the ODEQ-designated lead PRG of 500 mg/kg and the

background lead concentration value of 379 mg/kg.

Cadmium also was detected in the 0-to-6-inch sample at 78.2 mg/kg, exceeding ODEQ-
designated cadmium PRG of 75 mg/kg and the background cadmium concentration of 5.9
mg/kg. The cadmium concentration for the 6-to-12-inch sample was 47.1 mg/kg, which is
above the background cadmium concentration values, but below the ODEQ-designated
cadmium PRG. No other metal concentrations exceeded the ODEQ-designated PRGs for any
other sample areas on the property. However, zinc was detected in the 0-to-6-inch sample at
3,020 mg/kg and in the 6-to-12-inch sample at 2,320 mg/kg, exceeding the background zinc

concentration value of 1,280 mg/kg.

Based on the analytical results, it is concluded that possible contamination associated with
the site at levels that potentially pose a risk to human health or the environment is likely
limited to the proximal area of the waste material. The vertical extent of possible lead and
cadmium contamination for the additional sample area could not be determined because no

samples were collected below a depth of 12 inches.
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TFMO085
At TFMO085, lead was detected in the 6-to-12-inch front yard sample at 586 mg/kg,

exceeding the ODEQ-designated lead PRG of 500 mg/kg and the background lead
concentration value of 379 mg/kg. The lead concentration for the 0-to-6-inch front yard
sample was 231 mg/kg, below the background lead concentration values. No other metal
concentrations exceeded ODEQ-designated PRGs for any other sample areas on the
property. However, zinc was detected in the 6-to-12-inch front yard sample at 1,290 mg/kg,

exceeding the background zinc concentration value of 1,280 mg/kg.

Based on the analytical results, it is concluded that possible contamination associated with
the site at levels that potentially pose a risk to human health or the environment is likely
limited to the front yard of the property. The vertical extent of possible lead contamination
for the front yard sample could not be determined as no samples were collected below a

depth of 12 inches.

TFM096

At TFMO096, lead was detected in the 6-to-12-inch side yard sample at 558 mg/kg, exceeding
the ODEQ-designated lead PRG of 500 mg/kg and the background lead concentration of
379 mg/kg. The lead concentration for the 0-to-6-inch side yard sample was 337 mg/kg,
below the background lead concentration values. No other metal concentrations exceeded

ODEQ-designated PRGs or background concentration values.

Based on the analytical results, it is concluded that possible contamination associated with
the site at levels that potentially pose a risk to human health or the environment is likely
limited to the property’s side yard. The vertical extent of possible lead contamination for the
front yard sample could not be determined as no samples were collected below a depth of

12 inches.

TFMO097
At TEM097, lead was detected in the 0-to-6-inch front yard sample at 537 mg/kg, exceeding

the ODEQ-designated lead PRG of 500 mg/kg and the background lead concentration of
379 mg/kg. The lead concentration for the 6-to-12-inch front yard sample was 92.9 mg/kg,
below background lead concentration values. No other metal concentrations exceeded the

ODEQ-designated PRGs for any other sample areas on the property. However, zinc was
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detected in the 0-to-6-inch front yard sample at 1,620 mg/kg, exceeding the background

zinc concentration value of 1,280 mg/kg.

Based on the analytical results, it is concluded that possible contamination associated with
the site at levels that potentially pose a risk to human health or the environment is likely

limited to the top-most 0 to 6 inches of the property’s front yard.

TFM115
At TFM115, arsenic was detected in the 0-to-6-inch back yard sample at 53.4 mg/kg,

exceeding the ODEQ-designated arsenic PRG of 37 mg/kg and the background arsenic
concentration of 25.3 mg/kg. The arsenic concentration for the 6-to-12-inch back yard
sample was 26.7 mg/kg, which is above the background arsenic concentration values, but
below ODEQ-designated arsenic PRG. No other metal concentrations exceeded the ODEQ-

designated PRGs or background concentration values.

Based on the analytical results, it is concluded that possible contamination associated with
the site at levels that potentially pose a risk to human health or the environment is likely

limited to the top-most 0 to 6 inches of the property’s back yard.

TFM175
At TEM175, lead was detected in the 0-to-6-inch front yard sample at 722 mg/kg, exceeding

the ODEQ-designated lead PRG of 500 mg/kg and the background lead concentration of

379 mg/kg. The lead concentration for the 6-to-12-inch front yard sample was 134 mg/kg,
below the background lead concentration values. No other metal concentrations exceeded
ODEQ-designated PRGs or background concentration values for any other sample area on

the property.

Based on the analytical results, it is concluded that possible contamination associated with
the site at levels that potentially pose a risk to human health or the environment is likely

limited to the top-most 0 to 6 inches of the property’s front yard.

TFM204

Because field team members observed smelter waste material on the ground around the
residential building and surrounding structures, metal concentrations were expected to

exceed ODEQ-designated PRGs. TFM204 accounts for six of the 18 ODEQ-designated PRG
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exceedances. All sample areas on the property contained metal concentrations exceeding

either the ODEQ-designated PRGs or background concentration values.

At TFM204, lead and arsenic were detected in all sample depth intervals. Lead was detected
in the 0-to-6-inch front yard sample at 1,410 mg/kg, in the 0-to-6-inch back yard sample at
1,500 mg/kg, and in the 6-to-12-inch back yard sample at 630 mg/kg, all exceeding the
ODEQ-designated lead PRG of 500 mg/kg and the background lead concentration of 379

mg/kg.

Arsenic also was detected in the 0-to-6-inch front yard sample at 41.5 mg/kg, in the 0-to-
6-inch back yard sample at 114 mg/kg, and in the 6-to-12-inch back yard sample at 45.8
mg/kg, all exceeding the ODEQ-designated arsenic PRG of 37 mg/kg and the background
arsenic concentration of 25.3 mg/kg. No other metal concentrations exceeded the ODEQ-
designated PRGs for any other sample areas on the property. However zinc was detected in
the 0-to-6-inch front yard sample at 5,260 mg/kg, in the 0-to-6-inch back yard sample at
4,300 mg/kg, and in the 6-to-12-inch back yard sample at 2,220 mg/kg, all exceeding the

background zinc concentration value of 1,280 mg/kg.

Based on the analytical results, it is concluded that possible contamination associated with
the site at levels that potentially pose a risk to human health or the environment is likely for
the entire property. The vertical extent of possible lead and arsenic contamination for the
residential property could not be determined as no samples were collected below a depth of

12 inches.

Taken together, the analytical results demonstrate that lead was the most frequent
contaminant with 12 exceedances, followed by arsenic with five exceedances, and cadmium
with one exceedance. Eleven of the 18 metal concentrations that exceeded the ODEQ-
designated PRG originated from the 0-to-6-inch depth interval; the remaining 7 metal
exceedances originated from the 6-to -12-inch depth interval. Seven metal exceedances were
discovered from front yard samples; seven others from back yard samples; one from the
side yard sample, and three from an additional sample area collected during the field

sampling event.
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SECTION 5

Contaminant Fate and Transport

Analysis of the fate and transport of site-related COCs is critical to developing potential
remedial alternatives. Arsenic, cadmium, and lead are known contaminants that have been
detected in the soil of residential properties surrounding the TFM site. Section 5 reviews the
factors affecting the migration and fate of arsenic, lead, and cadmium and their potential
migration routes, the likelihood for natural attenuation of the contamination, and an

evaluation of potential routes of exposure.

5.1 Physical and Chemical Nature of Contaminants

The fate of a contaminant in the environment, and the ability of that contaminant to migrate
in the environment, is dependent in part on the chemical and physical properties of the
contaminant. For example, the properties that can affect an organic contaminant’s fate and
transport are water solubility, vapor pressure, molecular weight, organic carbon partition
coefficient, Henry’s Law of constants, and specific gravity. These properties can determine
how constituents behave under certain conditions and can be useful when evaluating the

fate and transport of contaminants, and for evaluating applicable remedial technologies.

For example, the potential for movement of contaminants from one environmental medium,
such as air, to another, such as groundwater, is defined by partitioning coefficients.
Partitioned coefficients estimate a contaminant’s propensity toward accumulating in one
medium over another. The more water-soluble a compound is, the more likely it is to reside
in the aqueous phase and move with percolating water through the soil column to the
saturated zone and continuing its migration as a solute in groundwater flow. Water-soluble
compounds generally are considered mobile in the subsurface environment. A compound
with a high organic carbon partitioning coefficient (Koc) value will tend to remain attached
to the soil organic matter or reside principally in non-aqueous phases. These contaminants

are generally considered immobile in the subsurface environment.

Henry’s Law defines the partitioning of a contaminant between the gaseous and aqueous

phase. A compound that has a high Henry’s Law constant will prefer the gaseous phase to
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either the solid, liquid, or the aqueous phase. Contaminants with this characteristic will be
more mobile within the soil vapor phase, depending on the pneumatic permeability of the

soil and vapor phase density of the compound.

The applicable physical and chemical properties for arsenic, cadmium, and lead — the three

COCs found at several onsite locations —are discussed in the following paragraphs.

511 Arsenic

Arsenic is an odorless, nearly tasteless, brittle, silver-gray to metallic solid. It has low
mobility in soil, and is affected by soil’s organic content, moisture, pH, and cation-exchange
capacity. In water, arsenic typically exists as As*> in aerobic conditions. Arsenic generally
serves as a component of alloys and in certain types of glass. It is also used in some semi-
conductor devices and as a component of some herbicides, pesticides, and wood

preservatives.

5.1.2 Cadmium

Cadmium is an odorless, soft, ductile, silver-white, somewhat bluish metal that is relatively
rare as a naturally occurring metallic element but is widely distributed in the earth’s crust.
Cadmium is most widely used in batteries, pigments, coatings, platings, and stabilizers for
plastics, nonferrous alloys, and electro-optical technologies. Metallic cadmium may enter
the environment during the mining, ore processing, and smelting of zinc and zinc-lead ores
in which cadmium is found, and during its recovery, refining, and manufacturing of
cadmium compounds. Metallic cadmium also may enter the environment through the use of
cadmium alloys and compounds, and their recycling and disposal. Cadmium’s initial route
of entry is often through the atmosphere. Cadmium metal transforms to oxide and
carbonate in the atmosphere, and slowly oxidizes in both water and soil. Occupational
exposure to cadmium occurs primarily during the smelting and refining of ores, the
spraying of pigments, and processing scrap. The general population is exposed to metallic
cadmium primarily by contact with cadmium-containing alloys, contaminated food

products, and tobacco.
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5.1.3 Lead

Lead is a bluish-white to silvery-gray metal that is highly lustrous when fresh but tarnishes
with exposure to air. It is very soft and malleable. Lead rarely occurs in the elemental state
but does occur in a number of different ores. Lead is used primarily in the manufacture of
batteries, ammunition, nuclear and x-ray shielding, cable coverings, ceramic glazes, solders,
pipes, and paint pigments. Primary artificial pollution sources include smelting, processing,
and refining of lead ore, and the manufacture of products and materials containing lead.
Common routes of human exposure are ingestion or inhalation of dust or fumes and dermal
or eye contact. Organic matter content, pH, and phosphate content are the primary factors

controlling the mobility of lead in soil.

5.2 Potential Routes of Migration and Exposure Pathways
This section describes the potential routes of migration and exposure pathways for site
COCs with concentrations that exceed the designated PRG. Figures 4-1, 4-2, 4-3, and 4-4

illustrate the distribution of site COCs across the investigation area.

5.2.1 Arsenic

Arsenic was detected at concentrations exceeded the designated PRGs for residential soils at
three residential properties within the investigation area. Because arsenic tends to adsorb to
soil particles, direct contact or ingestion of residential soil is the most likely route of
exposure. Because arsenic does not volatilize, has a low solubility, and was not detected in
any of the groundwater samples from previous investigations, neither volatilization and
inhalation nor dissolution and migration of arsenic into groundwater would be considered

complete or likely routes of exposure.

5.2.2 Cadmium

Cadmium was detected at a concentration that exceeded the designated PRG for residential
soil at one residential property sampled within the investigation area. Because cadmium
tends to adsorb to soil particles, direct contact or ingestion of site soils is considered the
most likely route of exposure. Because cadmium is not volatile, exhibits low mobility in soil,

and was not detected in groundwater samples collected during previous investigations,
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neither volatilization and inhalation nor dissolution and migration of cadmium into

groundwater are considered complete or likely routes of exposure.

5.2.3 Lead

Lead was detected at concentrations exceeding PRGs for residential soil at nine residential
properties sampled within the investigation area. Because lead tends to adsorb to soil
particles, direct contact or ingestion of site soils is considered the most likely route of
exposure. Because lead is not volatile, exhibits low mobility in soil, and was not detected in
groundwater samples collected during previous investigations, neither volatilization and
inhalation nor dissolution and migration of lead into groundwater are considered complete

or likely routes of exposure.
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SECTION 6

Summary and Conclusions

The supplemental RI field investigation was implemented to evaluate the potential soil
contamination of offsite residential properties resulting from the use of smelter waste as fill
material and to evaluate the potential soil contamination of the area around the site
resulting from the dispersion of airborne particulates during the operation of the smelters.
Field activities included the collection of shallow surface soil samples from offsite
residential properties and from undisturbed locations within a 2-mile radius of the TFM site.
The following subsections summarize the investigation’s results and present the report’s

final conclusions based on the data collected during the supplemental RI.

6.1 Residential Soil Sampling

A total of 201 residential properties were sampled from November 26, 2007, to January 8,
2008, for potential COCs to assess the extent of the usage of site smelter waste as fill material
for offsite properties. Analysis of samples collected from the properties identified
exceedances of one or more of the ODEQ-designated residential PRGs for the four analyzed
metals at 10 of the residential properties. Two of these 10 properties contained visible
smelter waste material. Section 6.1.1 reviews the findings of two residential properties that
contained visible smelter waste material and exceeded one or more of the ODEQ-designated
residential PRGs. Section 6.1.2 reviews the findings of the other eight residential properties
that exceeded one or more of the ODEQ-designated residential PRGs but lacked visible

smelter waste material.

6.1.1 Properties with Metal Exceedances and Smelter Waste Material

TFMO032 and TFM204 are the two properties containing visible smelter waste material and
exceeding one or more of the ODEQ-designated residential PRGs. While other residential
properties sampled did contain intact retorts or other smelter waste material, only TFM32
and TFM204 contained smelter waste material that was visibly integrated into the soil.

Samples collected from these two residential properties account for nine of the 18 ODEQ-

designated residential PRG exceedances.
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Based on the analytical results and visual observations made by field team members during
the field sampling event, this report has concluded that all ODEQ-designated residential
PRG exceedances for TEM032 and TFM204 are likely attributed to the presence of the
smelter waste material. Because only two residential properties contained visible smelter

waste material, no visible trend could be derived from the data.

6.1.2 Properties with Metal Exceedances Only
TFMO003, TEM014, TFM029, TEM085, TEM096, TEM097, TEM115, and TEM175 are the eight

properties that exceeded one or more of the ODEQ-designated residential PRGs but did not
contain visible waste material in the soil. Five of the properties — TFM003, TFM014, TEFM029,
TFMO085, and TFM175 —are located in the older section of Collinsville, directly north of the
site. Overall, the older section of Collinsville exhibited higher metal concentrations than any
other area (such as newer areas of Collinsville or rural areas) sampled during the
investigation. Elevated concentrations and exceedances indicate that the area directly north

of the site is the only area moderately affect by contamination associated with the site.

Based on the analytical results, the 1936 local newspaper article regarding the use of onsite
material for local area roads, and the verbal testimony provided by Collinsville residents to
CH2M HILL field team members confirming the use of onsite material for local roads, it is
concluded that the ODEQ-designated residential PRG exceedances for TFM003, TFM014,
TFMO029, TFMO085, and TFM175 are likely attributed to the historical placement of smelter
waste material in the older sections of Collinsville. TFM096, TFM(097, and TFM115 are not
located in the older sections of Collinsville; therefore, there is no defined source for the

impact for these sample locations.

6.2 Air Dispersion Sampling

A total of 10 areas, selected on the basis of minimal historic site disturbance and the air
dispersion modeling results, were sampled on January 7, 2008, for potential COCs
attributable to air dispersion. Analysis of the composite samples did not identify any
ODEQ-designated residential PRG exceedances. No exceedances were detected and no

visible north or south trend could be derived from the data. Based on the analytical results,
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it is concluded that little to no soil contamination of the area around the site resulted from

the dispersion of airborne particulates during the operation of the smelter.

6.3 Summation

The data collected for the supplemental RI for the TFM Superfund Site indicates that only a
small number of offsite residential sample locations —5 percent—are potentially impacted
by the use of waste mass fill material, with no impact associated with the dispersion of
airborne particulates on to the ground in the area surrounding the site. The residential soil
that is contaminated is likely attributed to the historical placement of smelter waste material
in the older sections of Collinsville. The distribution of metals impact is random and there

are no discernable patterns or trend.
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